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I.

SUMMARY OF CHANGES

The major changes in the Minuteman Personnel Subsystem that have
occurred between April 1961 and July 1962 are summarised as
follows:

1. Changes of AFSC numbers and titles resulted from the re-
structuring of the Ballistic Missile Career fields by Head-
quarters USAF (AFPDP) and a subsequent shread-out of
specialties appliUable to Minuteman. Table I correlates
new and old AFSCs.

2. The position description for the Inertial Guidance Mechanic,
AFSC 31ZX2G, was deleted because field level maintenance
of the G&C section was deleted from the system. The posi-
tion description for the Ballistic Missile Launch Equipment
Repairman/Technician. AFSC 31ZX6G, was added to the
system. this position picking up all responsibility formerly
assigned to the 312XZG. except G&C section testing.

3. A requirement for a Fault Reader Team was deleted Oy in-
corporation of a remote fault indicating device, the Voice
Reporting Signalling Assembly (VRSA), Figure A 1412.

4. Changes in the position descriptions are primarily the re-
sult of additions and deletions of equipments in the assigned
area of responsibility of each AFSC. Table 2 shown Figure
As added to, or deleted from each AFSC.

S. Increases in the numbers of people predicted to maintain
the Minuteman-peculiar equipments are due primarily to
an increase in predicted failure rates and by consideration
of "Second Trips" in response to a VRSA fault. See Section
V for a more detailed explanation of these factors.

Volume I DZ-5859
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TASLE I

July 1967 April 1961

APSC Title AFSC Title

1825G/, Missile Launch Officer/ 1824G/ Missile Launch Officer/
1816 Missile Operations Staff Officer 1816 Missile Operation Staff Officer

31240/ Missile Officer/Missile 3124D/ Missile Officer/
3116 Staff Officer 3116 Missile Staff Officer

Ground Comunications Equipment Ground Comnwnicetlons Equipment
104x5 2 Repalrmnn (Light)/Malntenance 30452/72 Repalrman (LightViMolntenance

Technician Technician

312MG Sallistle Mlulle Analyst 314XOP Minile Systems Analyst
Special lit/TechnIloan Special ul/Technician

312XSG hilisitc Miussli Checkout 315XOP Missile Test EquiFment
Eslqulpment Specialist/Technician Spec lalls/Techn *en

t12X60 allitic Missile Launch Equipment 311XOP Guidance System Mechenical/
eopalrmeaoechnlclon Tohnic Ion

331X0o Nuclear Weapons Specialist/ Nucleor Woapens Specaleist/
Technician Technician

Cable Splicer/Cable 361X1 Cable S11icer/Cable Splicing361X1 Splicing Technician

Telephone InstalIar-keplairman/ Telephone Instaoler-R•pairmauV
361)2 Telephone Installation and 361 X2 .-Telephone Installation and

Repair Supervisor _ _ • Repair Supervisor

442XOZ Miuile Pn•udroulic RopalrmanrV .421X2 Aircraft and MIssIle PhneuIrullc
Repair Technician .. .in.pema.Repair Tochniclan

Missle Mechanic/ "M443X0 M.ssile Mechanlck/

MMaintenance Technician aMntenance Technician

54IXOG Missile Facilities 421X3 Alrciart and Missile Groud Support
Specialist/Technic ion EqwIpmunt RIpalrnan/kispair Technician

542X0G Electrician/Electrical Technician 561X0 " Electrcian/IElectriclon Supervilsor

Electrical Power Production 567X) Electrical Power Production543)(0 Special ist/Technilc on 570 Spe4cial ist/Tchnilokn

545X0Y Refrigeration Specialist/Technician 566X0B Refrigeration Specialist/ Supervisor

Vehicle Operator/Motor Vehle Operator/Moter(603XOB Tronslx totlon Superintendent 603X0 Transportation Suporlntwd nt

Volume I DZ-5859
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TABLE II

AFSC MAJOR CHANGES

Fig. A Nomenclature

304X2 Added 141Z Voice Reporting Signalling Assembly
1368 Radio Set
3109 Test Set, Alarm Set
4539 Voice Reporting Signalling Assembly, Test Set

"312X40 Added 1412 Voice Reporting Signalling Assembly
"4490 Missile Simulator

"" .. :4419 Start-Up Unit
. ."10709 Test Set. Missile Control Group

Deleted 1218 Annunciator Assembly

.. "312XSG Added "10709 Test Set, Missile Control Group
" . ". 4490 'Missile Simulator

"44"9 Message Generator
4152 Test Equipment, Electronic Facility -Base Maintenance

"Deleted .622' G&C Test Group (C -89)..
695 Test Set, Control-Guidance Coupler

".3109 Test Set, Alarm Set
4167 Transport Monitoring:Sytem'-

31ZX6G Added 695 Test Set, Control-Guidance Coupler
4452. Code Inserter Verifier
4419 Start-Up, Unit

Deleted .1218 Annunciator Panel
622 G&C Test Group (C89)

S1283 'Motor Generator Set

* 331X03 Deleted ---- All driving functions.

361XI- Added 1207 Drier-Air Compressor, Hardened Cable

361:C2 Added 1338 Communication Control Panel (Less .Launch Enable
Switch)

"443X00 Added 4625 Purging Unit, Inert Gas

"541XOG Deleted 4059 Transporter Erector"

542XOG Added .1283 Motor Generator Set
' 1367 Motor Generator Set

"4451 Controller, Power Azimuth Drive
Deleted 415. Test Equipment, Electronic Facility Base Maint•,ance

r :> See Section IV for current position definitions.
- -

"" Volume I DZ-5859
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ABBREVIATIONS

A

AC Alternating current
A/C Autocollimator
A&D Arm and disarm
ADJ Adjust
A-E Architect-Engineer
A&k Arming and fusing
AS-A/F Air Force
AFBM Air Force Ballistic Missile

" AFBM4C Air Force Ballistic Missile Center
"AFSD Air Force Ballistic Systems Division/
"AFM Air Force Manual
AFR Air Force Regulation
AFS Air Force Specialty
AFSC Air Force Specialty Code
AFW Air Force Warehouse
AMA Air Materiel Area; also organization that

. operates any one of these areas under AMC
AM. Air Materiel Command

( AMP. Amperes
AN Autonetics

. APU Auxiliary Power Unit
"A&R'. Assembly and Recycle
"AS. Area Surveillance
ASSY" Assembly
A&T Assembly and Test

. ATC. Air Training Command
"AUX ..Auxiliary

S.AV * Avco
AVG * Average

BMC Ballistic Missile Center of AMC
BNCH Bench
BO The Boeing Company• .. '. Boeing The Boeing Company
BSD Ballistic Systems Division

Volume I DZ-5859
Page viii



C

CB Contractor's designation for location of
electrical panel

CCP Contract Change Proposal
CCW Counter Cockwise
CEP Circle of Equal Probability
CFM Cubic Feet per Minute
C. L. Closure latcihcd
CMS Chief Master Sergeant
C. 0. Closure opern
C/O Checkout
COMP. Compartment
CONT. Control
CSC Central Security Center
CTE Cable Termination Equipment

D

D Document
,DAMP Damper
DC Direct current
DEI Development Engi .eering Inspection
DPE Data Processing Equipment
DR. Drive
DWG Drawing

E

EC Environmental Control
ECU Environmental Control Unit
ELECT Electric
EM Electroma::ncrti c
E & M Leads of a signaling system
SMPL Emplacement
E. S. D. Earth Surface disturbance
E. T, A. Estimated time of arrival
Equip. Equipment

F

Fac. Factory
ff Following
FSE Factory support equipment
FST First stage transporter
FTE Factory test equipment
Funct Function
Fwd. Forward

Volume I DZ-5859
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0

0C Guidance Compartment
G&C Guidance and Control
G&CC Guidance and Control Coupler
arE Government furnished equipment
C3P Government furnished property
0OE* Ground operational equipment
GPM Gallons per minute
GUE** Ground support equipment

H

H Hard
flED Hardened and Dispersed
X. C. Hatch closed
H. C. L4. T. Hatch combination lock tamper
H. L. Hatch latched
H. 0. Hatch open
Hq Headquarters
Hrs. Hours
Htr. Heater
HVC Hardened Voice Channel
Hwy Highway

I

ICBM Intercontinental Ballistic Missile
1OC Initial Operational Capability

K

KC Kilocycles
kva Kilovolt amperes

L

LA Contractors designation for location of
electrical panel

LCB Contractors designation for location of
electrical panel

LCC Launch Control Console
LCDA Contractors designation for location of

electrical panel

( Changed to OGE 14 April 1961
** Changed to MGE 14 April 1961

Volume I DZ-5SS9
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L

LCDB Contractors designation for location of
electrical panel

LCF Launch Control Facility
LCS Launch control system
LCSB Contractors designation for location of

electrical panel
LDA Contractors designation for location of

electrical panel
LDB Contractors designation for location of

electrical panel
LEDC Low Energy Detonating Cord
LF Launch Facility
LH Left hand
L• Launch Site
L S. B. Launch support building
L. B . 0. Launch support building door open
LaM Logistic Support Manager
L . T. W. D. Launch tube wall disturbance

M

M Month
Maint. Maintenance
MC Megacycle
MCC Maintenance Control Center
MCS Multicable Storage
MCSM Multicable Storage Magazine
Mech. Mechanical
MFr Munitions facility
MFWH Munitions facility. Warhead
MO Motor Generator
MOE Maintenance ground equipment
MIL D. Military Document
MMT Mobile Maintenance Team
M/Mo Man Months
Msl. Missile

. .MTBF Mean time between failures
MV Millivolt
MCAT (Obsolete: See SSCBM)

N

NCU Nozzle control unit
NS 10 Missile Guidance Set (Guidance and Control

Section)

Volume I DZ-5859
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0

OA Operational Area
OOE Operational ground equipment
OPR Operator

P

P/3 - P. B. Push button
PCA Printed circuit assembly
PIN Part Number
Port. Portable
PRT Personnel Review Team
P•I Pounds rer square inch
PTO. Power take off
PU 'Prior to use

Q

QPR Qualitative Personnel Requirements
OPRI Qualitative Personnel Requirements

Information
QQPRI Qualitative and Quantitative Personnel

Requirements Information

R

RCA Radio Corporation of America
R&D Research and Development
Ref. Reference.
Req. Required
RY or R-F Radio Frequency.
RH Rail head
RH Right hand
RPIE Real Property Installed Equipment
RPM Revolutions per minute
R/V . Re-entry Vehicle

S.

S Soft
S&A Safe and arm
SAC Strategic Air Command
SB Support Base
SCC Security Control Center
SCN Sensitive Command Network

Volume I DZ-S859
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"SCU Secure Code Unit
Sec. Second
& 7. 0. 0. Security fence gate open
SIN Support Information Network
SM-80 The MINUTEMAN Missile
SMB Strategic Missile Squadron
BMs Senior Master Sergeant
SMSA Strategic Missile Support Area (refer to SB)
SIN Serial number
SPCE Sequentially programmed checkout equipment
91A Specialized repair area

Security system
8SCBM Shipping and Storage Container, Ballistic Missile
Std. Standard
STL Space Technology Laboratories, Incorporated.
STP Seattle Test ProgramSVMdF Support Vehicle Maintenance Facility

T

TAA Thiokol, Aerojet, Aerojet engine configuration
TA Test Area
TAH Thiokol, Acrojet, Hercules engine configuration
TBC The Boeing Company
TE or T-E Transporter Erector
TC Temperature Control
Temp. Temperature
TEPI Training Equipment Planning Information
TO Technical Order
TR or T-R Transformer-rectifier
TTE Telephone Terminal Equipment

U

UHF Ultra High Frequency
Unk. Unknown
USAF United States Air Force

V

VAFB Vandenberg Air Force Base
VHF Very High Frequency
Vib. Vibration
VM Velocity meters
VRSA Voice Reporting Signaling Assembly(

"Volume I DZ-5859
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4.

WADC Wright Air Development Center
W/H Warhead
Ws Weapon System
WS 133A MINUTEMAN Hardened and Dispersed Force
WoM Weapon System Manager

(
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1I. INTRODUCTION

1. 0 Soe This document is a complete revision of the forecast
of personne requirements for WS- 133A Minuteman, Hardened and
Dispersed, reported in the OPRI of 21 April 1961. Recommended
revisions to the OPRI resulting from reviews held by AT38D, STL,
Headquarters USAF and Headquarters SAC as well as additional
data stemming from further development of the weapon system, are
included in the present report. Both volumes of the April submittal
are obsolete and should no longer be used.

1. 0. 1 The major purpose of this complete revision, which reflects
the major changes in equipment and concepts that have occurred
since April 1961, is to provide a basis for changing the current Unit
Manning Document and for up-dating present tisaining plans. This
document will also provide a source of data for the further develop-
snent and/or revision of existing maintenance and operations con-
cepts and plans.

1. 0. 2 The latest OPRI contains it system description and recomn-
mendations for all operator and malnitmance positions directly
associated with the operational configuration of the system. Pos-.
tions in Minuteman directly associated with the system are defined
as those ground positions reco±nmended to be assigned for the oper-
ation, organizational and field level support of the system in accor-
dance with the latest Operations/Maintenance/Logistics plans or
concepts.

1. 0. 3 Information derived frum the Minuteman System Engineering
Plan, which provides systematic ducumentation of the analysis and
supplies complete requirements on equipment and personnel to op-
orate and maintain the syfitern, has been the source of data for this
QPRI. Personnel data associated with operational ground equipment
was obtained from Boeing Docurment DZ-6952, "OGE System Speci-
fication H&D, S-133-1i ," Spring 1962. Boeing Document D2-6951,
"MGE System Specification II&rS-I 33r.IZ, "Spring 1962, supplied
the detailed personnel data covering maintenance aspects of the
system.

1. 0. 4 A request for waiver of the publication requirements guiding
the preparation of Section IV, POSITION DEFINITIONS was requested
by tOe integrating Contractor and granted by the Minuteman Program
Office. This waiver permitted the contractor to publish position
definitions as Volume II of the QPRI document. Volume II contains
the general features, plus duty and task statements, for each of the
sixteen (16) positions recommended for the Minuteman H&D System.
Collectively, Volume II constitutes a complete Section IV. In the
latest OPRI document, Volume I, only a statement of the general
fe~t .res of each position type is retained. This publication deviation

(
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SUMMARY OF EQUIPMENT CHANGES FOR WING II - Volume I

AFSC Subsystezm/Operation Involved Status Page

30452 1293 Antenna Deieted 4-8
1295 Transducer Deleted 4-8
1296 Alarm, Anti-Intrusion Deleted 4-8
1411 Arrestor, Electrical Surge Deleted 4-8
2900 Alarm Monitor, OZS8 Added 4-8A. 2
2901 Pedestal, Antenna, RF Added 4-8A. Z

Trans mitte r
2902 Antenna, Long Range RF A4d1ed 4-8A. Z

Receiver
2903 Transmitter, RF AdIed 4-9A. 2
2904 Antenna, Short Range RF A4*1&d 4-9A. 2

Receiver
2905 Receiver, RF Added 4-9A. 2
2906 Arrestor, ESA Added 4-9A. 2
2907 Pedestal, Antenna RY Rec. Added 4-9A. 2
2908 Ring, Pedestal Mounting Added 4-9A. 2
2909 Antenna, RF Transmitter Added 4-9A. 2

07.ss
2910 Alarm Monitor Added 4-9A. Z
2911 Transducer, Motional Added 4-9A. 2

Pickup
2950 Fault Locator, Portable Added 4-9A. 2

OZSS/IZPS
2952 Test Set, OZSS/IZPS Added 4-9A. 2
2958 Simulator, Intrusion OZSS Added 4-9A. Z
3109 Test Set, Security System Deleted 4-9

31254G 602.Z Collimator Chanaed 4-11A.Z
604. 2 Coupler, Control Guidance Changed 4-IA. 2
717.2 Test Set, Photo-Electronic Changed 4-11A.2

.Collimator

31255G 717.2 Test Set, Photo-Electronic Changed 4-14A. 2
Collimator

3007.2 Test Set, Explosive Set Changed 4-14A. 2
Circuitry

31256G 603. Z Missile Targeting Set Changed 4-16A. 2
4491. 2 Start-Up Unit Changed 4-16. 2 R

44250Z 1211 Blast Valve and Manual Delete 4-25 R
Control Componsets, LI

1212 Blast Valve and Manual Delete 4-25 R
Control Compe.anate, LCF

1417. 2 Blast Valve. 8-Iach (LF) Add 4-25.2 R
1418. Z Blast Valve, 24-Jach tLCF) Add 4-25.Z R

541500 1417. 2 Valve Blast, 8-inc.h Added 4-31A. 2
1418. 2 Valve Blast, £4-Inch Added 4-31A. 2
"1420. Z Sway Damper Assembly Added 4-31A. 2
1421.ZShock Isolator Added 4-31A.2

ZU Marh E hE I Volume I DZ-5859
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is consistent with the intent of AFBM Elxhibit 58-18C which states
that the basic purpose of the QPRI document is utilitarian.

1. 0. 5 Inclusion of all Mil-D-9412C duty and task data in the OPRI
Report proper would have detracted from the general utility, read-
ability, and overall appearance of the document. The compromise
achieved by the use of Volume II makes maximum utilization of all
relevant personnel data possible and permits users of OPRI to select
information in Section IV to the level of detail required to meet
their unique purposes. Volume I1 is unclassified.

1. 0. 6 This report is submitted in partial fulfillment of Letter Con-
tract AF 04(647)-289,. and in accordance with STL Letter 6600. 33. 25
dated 15 April 1960. Subject: Specifications S-133-11, -IIM, -12,
-12M, and -16, QPRI and TEPI.

1. 1 Credits. The latest OPRI for the Hardened and Dispersed
System as een a joint effort among the Air Force Ballistic Sys-
tems Division, Los Angeles 45, California; The Boeing Company,
Seattle 24, Washington; Autonetics, A Division of North American
Avaition Company, Downey, California; Avco Manufacturing Cor-
poration, Research and Advanced Development Division, Wilming-
ton, Massachusetts, and the Ralph M. Parsons Co., Los Angeles,
California. AFBSD and STL and the Minuteman Associate Contrac-
tors gratefully acknowledge the cooperation of Headquarters USAF
and personnel from Headquarters SAC and Headquarters ATC (in-
cluding prime base personnel) who participated as members of the
QPRI Data Review Conference which assisted in the development of
this report.

1.2 Military Organization. The besic tactical unit for Minuteman
operations will be te Strategi.c Missile Squadron (SMS) under direct'
operational control of Headquartere SAC. SMSs will be assigned to
a Wing Organization for corrmmnd, administration and staff super-
vision. The primary capability of the SMS will be operational.

1. 2. 1 The organization of Minuteman missile squadrons will be
standardized to the extent consistent with geographical and support
requirements of the weapon sybtern. Some variations in size will
probably occur due to locale. A typical SMS will consist of fifty
(50) missiles controlled from about five (5) Launch Control Centers.
The operational organization will be capable at full strength, of
launching all in-commission missiles on a twenty-four hour-a-day
continuous basis.

1. 2. 2 Support Bases (SB) will provide weapon system logistic sup-
port for Minuteman squadroais. For each broad deployment area,
there will be one SB. which will be located on an active military
installation. The basic function of the SBs will be to perform SAC
organizational and field level maintenance and weapon system supply
support for designated SMSs.

"Volume I DZ-5859
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SUMMARY OF EQUIPMENT CHANGES FOR WING II - Volume I

AFSC Subsystem/Operation Involved Status Page

1324. 2 Water Supply System Changed 4-31A. 2

r541S0G 

(Continued) 

[

1390. 2 Ventilation System Changed 4-31A. 2

54550Y 603. 2 Missile Targeting Set Changed 4-39A. Z

Z*March 1962 Volume I DZ-5859
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" 2. SYSTEM DESCRIPTION

2. 0 Minuteman Military Purpose and Operational Characteristics.
The Mission of the Minuteman Weapon System is to deliver thermo-
nuclear Warheads against pre-selected enemy targets from Launchers
within the continental United States. The Minuteman Weapon System
(WS-133A) is an Intercontinental Ballistic Missile with a target
range of 2000 to 5500 nautical miles. Guidance of the missile is
Inertial, based upon pre-selected trajectories. Control during
flight is maintained by swiveling the engine nozzles during operation
to alter the thrust vector. To achieve the design CEP, precise
thrust termination is accomplished on command from the Guidance
System by firing thrust termination ports on the third stage engine.
At this point, the Re-Entry Vehicle containing the Warhead separates
from the third stage engine and continues on its ballistic trajectory.
An ablative type of heat dissipating Re-Entry Vehicle is used. (C)

2. 0. 1 It it assumed that the enemy will mount the first strike and
that SAC Minuteman Launchers will be amnng the initial targets. In
order for SAC to accomplish its dual mission of deterring the enemy
from initiating war or, if war is initiated, of mounting a retaliatory
attack to destroy the enemy's capability and will to wage war, the
Minuteman Weapon System must be capable of maintaining a maxi-
mum number of missiles on a 24-hour day continuous readiness
status. This requires a high degree of reliability with a minimum
possibility of inadvertent launch to realize these goals.

2. 0. 2 The hardened and dispersed force will include a large num-
ber of missiles individually dispersed in underground Launchers.
The Launchers will be unrmanned and hardened to withstand enemy
weapon-effects. Groups of Launchers will be remotely controlled
by manned Launch Control Centers which are also hardened.

2. 1 Operational Plan. The basic Minuteman tactical unit will be
the Squadron. 5qu'a iron operational facilities will be hardened and
dispersed and will consist of five (5) manned Launch Control Cen-
ters and fifty (50) unmanned Launchers. The exact number of
missiles and LCCs may vary between squadrons, based on local
terrain features. Each Launch Control Center will have the capability
of remote launching, testing, calibration, and monitoring of all its
assigned missiles. The Launchers will be separated from one
another and from the Launch Control Center by at least five (5)
nautical miles. The resulting separation between LCCs generally
will be several times this distance, but in any case will not be less
than eight (8) nautical miles. The Launch Facility will consist of
an underground Launcher covered with a protective cover opened
just prior to firing. There will be one missile per Launcher. The
operational Launcher will not be reusable.

Volume I DZ-5859
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A. 1. 1 The major functions of control, sequence, monitor and Te-
Mort are implemented through the Launch Control System. The

cutCh Control System provides for launching of missiles from Un-
manned Launch Facilities, which are remotely controlled from
manned, hardened Launch Control Centers,; monitoring of the wea.
pen system readiness status; detection of, and reaction to security
violatlons; and control of missile supporting operations. Conmet-
cial electric power is used as the basic source of power; however,
standby power is provided to cover emergencies as long as ten (10)
days at Launch Facilities and thirty (30) days at Launch Contrcl
Facilities..

2. 2 Maintenance Concept. The primary objective of the MINUTZ-
MAN Maintenance Program is to assure that the operational equip-
ment will receive the support necessary to fulfill the operational
functions outlined in the Operational Ground Equipment Specifica-
tion. S-133-1 1. This objective is accomplished by a three level
pnaintenance program:

Organizational Level Maintenance
Field Level Maintenance
Depot Maintenance

2. 2. 1 Organizational Level Maintenance will be performed by the
Using Command, and is primarily confined to all maintenance per-
formed at the Launch Facility and the Launch Control Facility. On-
site missile maintenance will consist of R/V removal and replace-
ment; G&C removal and replacement; and missile, less R/V, removal
and replacement. Operational Gro'nd Equipment On-Site Maintenance
will consist of fault isolation and component removal and replacement.
The Maintenance Control Center (MCC) at the Support Base (SB) will
direct all of the foregoing maintenance effort.

2. 2. 2 Field Level Maintenar,ce will be performed by the Using Com-
mand at centralized facilities located at the SMSA. No field level
maintenance will be accomplished on the missile, except for the R/V.
Both OGE and MGE will be mairitained in accordance with applicable
technical orders. The SB will be equipped to provide maintenance
personnel with the capability of fault isolation and replacement at the
card level in electronic equipment and to equivalent replaceable com-
ponents in electro-mechanical equipment. The R/V will receive field
level maintenance at the Munitions Facility (located on the same Host
Base as the SB). This will be limited to:

Mating of the warhead and nose cone
Inspection Check
Test and Replacement of major warhead components
Storage and handling of warheads and/or warhead nose cone
assemblies.

2. 2. 3 Depot Level Maintenance beyond the capability of the SB will
be accomplished in accordance with provisions set forth in Technical

Volume I DZ-5859
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Order 00-25-17, except that RPIE maintenance will be accomplished
in accordance with SAC Manual 60.1.

*t Whenever a malfunction occurs at a Launch Facility, a fault signae
will be transmitted to its controlling LCC. The following fault slg-
nal will be displayed:

Fault

Warhead Alarm
Inner Security Violated
Outer Security Violated

Upon receipt of a "Fault" signal or a Warhead Alarm signal at the
LOCC, the LCC operator will interrogate the Voice Reporting Signal-
lin Assembly (VRYA) to determine more precisely the nature of the
fault. The MCC will be informed of the fault information by the
LCC operator, and will dispatch the appropriate Mobile Maintenance
Teams, vehicles, MOE aud spares.

2. 2. 4 The operating squadron will be responsible for limited on-
site maintenance of OGE at the LCF. This on.site maintenance will
be limited to operator maintenance which includes:

Inspection
Servicing
SLimited removal and replacement of components

The LCC operators will remove only the replaced components of
equipment for which they have fault isolation capability and avail-
able spares. Other maintenance required at the L.CF will be accom-
plished by Mobile Maintenance Teams from the SB.

2. 3 New Equipment. A list and description of each new major
component of the system can be found in the following Boeing Docu-
monte:

a. D2-6951, S-133-12 WS-133A Maintenance Ground Equip-
ment System Specification, Volume V, MOE Figure A's.
Spring 1962.

b. DZ-6952, S-133-11 WS-133A Operational Ground Equip-
ment System Specification, Volume II, OGE rigure Asa,
Spring 1962.

F1gure A's provided the method of deriving equipment to satisfy
technical requirements identified by System Analysis and/or Main-
tenance Analysis. In their completed form, they represent a defini-
tion and substantiation of end item equipment recommendation to the
Air Force technical and procurement personnel. The information
contained in the sources listed above satisfies specific conditions of
paragraph 6. 4. 3, "New Equipment" in AFBM Exhibit 58-ISC dated
12 October 1959.
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2. 4 Other Data. Other information describing the operational
{ characteristics of the weapon system and detailed maintenance and

operational concepts and plans will be found in Boeing Document

DZ-6300 Model Document (Secret) General Description and Informa-

tion H&D Minuteman System. The Model Document will also satisfy

the additional requirements of paragraph 6. 4. 3 in AFBM Exhibit

58-18C for illustrations to show the relation of equipment to the total

weapon system.

............................ ....... •.. ..
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3. MAINTENANCE/OPERATION8 SUMMARY

3, 0 Introduction. This section includes the activities, by job op.
eration, involved in the maintenance and operation of the Hardened
and Dispersed Minuteman System. The summary consists of tables of
job operations which are grouped under the following eight headingsi

Part I : LCC Operations
The LCC Is manned by Missile Launch Officers, whose primary
duties are to monitor communications originating at SAC Head-
quarters and other LCCs for launch instructions. In addition,
they monitor status signals originating from the Lre under
their command, initiate oystem test and calibration at appro-
priate intervals, and interrogate VRSA for "Fault" information.

Part 11 : Maintenance Control Center Responses
A LJr fault is indicated by a "Fault" status signal at the LCC.
The Launch Control Officer interrogates the VRSA for specific
fault information. In response to the report of a specific mal-
function by the LCC and VRSA, the MCC dispatches the appro-
priate Mobile Maintenance Team with the required vehicles,
spares, and special tools.

Part III : LJ" Unscheduled Major Missile Assemblies Replace-
ment

This segment of the maintenance loop encompasses removal and
replacement of the missile, the GkC Section, and R/V. These
operations are handled as three separate loops originating at the
SB since they can be performed independently. However, a
common team structure is dictated by the homogeneity of tasks
in the three operations. A basic team for the remove and re-
place operations must be supplemented by a Transportation and
Handling Team, a Targeting and Alignment Team in the case of
missile replacement, and by a Targeting Team in the case of
R/V or G&C Section replacement.

Part IV : (a) Unscheduled OGE/RPLE Maintenance - LJ"
(b) Unscheduled OGE/RPIE Maintenance - LCF

Maintenance of these items which are an integral part of, or in
direct support of, the weapon system is provided from a pool of
maintenance men at the SB. Electronic, electrical, pneudraulic
and mechanical maintenance personnel are available for integra-
tion into a team structured by the specific nature of the fault at
the LF or LOF. Maintenance at this level is primarily remove
and replace.

Part V : Scheduled OGE/RPIE Maintenance - LF and LCF
Scheduled maintenance at the LF (except scheduled missile and
autocollimator alignment) or LCF is performed whenever a team
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is called to the site for unscheduled maintenance. This elimi.
nates travel time for scheduled maintenance and in most cases
will have negligible effect on the down time of the sites. Per-
formance of scheduled and unscheduled maintenance concurrently
may, in some cases, require an additional man on an 0OG/
,PIE Maintenance Team.

Part V1 : (a) Scheduled Missile and Autocollimator Alignment
A periodic 90-day check of primary and secondary alignment
mirrors and the autocollimator is required. This involves
shooting benchmarks, making precise measurements using
theodolites and, under some conditions, rotation and leveling
of the missile. The Alignment Team will be supervised by an
officer due to the critical nature of the Job.

(b) Operational Retargeting

Part VI(b) is essentially the sanme job as Part VI(a) except that
in some cases of operational retargeting the G&C Umbilical
must be repositioned. Operational retargeting is accormplishe d
by the Alignment and Targeting Team. N.

Part VII : (a) Transport Flow, Air Mode, SMSA to A&R
(b) Transport Flow, Air Mode, A&R to SMSA
(c) Transport Flow, Rail Mode. TE/SSCBM
(d) Transport Flow, Highway Mode, TE
(e) Transport Flow, Rail Mode, TE/SSCBM

Missile handling and transportation is presented as a series of
loops which describe the preparation for and execution of the
various optional modes of transporting a missile to and from
the SB. Team structure is constant from one mode to another.

Part VIII: (a) SB Maintenance - RV Maintenance/Recycle
(b) SB Handling, NSl0 Missile Guidance Set
(c) SB Maintenance - OGE Returned from LF and LCF
(d) SB Maintenance MGE

Maintenance of items returned to the SB is essentially field
maintenance consisting of removal and replacement of faulty
modules or components isolated by special test equipment.
Specialists accomplish this repair in applicable maintenance
areas.

The information presented in each table consists of a statement of the
Job ooeration(s), identification of associated personnel by AFSC and
number, an estimation of the time to perform or accomplish the Job
operation and a listing of the special tools, test equipment, and MOE
used. A further explanation of both the format headings and the data
contained in the summary tables follow.

3. 0. 1 JOB OPERATION - A total series of the events representa-
tive of what occurs from the beginning of a specific maintenance-

( operations sequence until that sequence begins again; or, all the
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events that occur during some particular time segment at a specific
work location.

In this column, job operations are described by either listing or
summarizing the duty/task statements derived from the function(s)
which comprise unique maintenance and operations loops.

3. 0. 2 AFSCs. - The Air Force Specialty Code (AFSC) assigned
to individual(s or team members involved in specific job operations.

The structure of Mobile Maintenance Teams and their general func-
tions as they participate in performing major weapon system activi-
ties are summarized in paragraph 4.3 of Section IV, Position Defi-
nitions.

3. 0. 3 NUMBER OF PERSONNEL - Quantities of various position-
types required to accomplish eac 'job operation.

The number of each position-type and the number of Mobile Mainte-
nance Teams per month required to effectively man a Strategic
Missile Squadron and/or a Strategic Missile Support Squadron is
presented in Section V, Manning Estimates, of this volume. Gross
maintenance loading (frequency) data is not contained in this section
but can be found in Section V where it provides backup information
for the manning estimates.

3.0. 4 TIME - An estimate of the elapsed time required to perform
or accomplish each job operation, expressed in hours and/or decimal
fractions of an hour. Elapsed times in Parts IV and V are sometimes
given in parentheses. These entries indicate an average time for a
series of homogeneous operations, weighted according to the pre-
dicted frequency of repair.

3.0. 5 SPECIAL TOOLS, TEST EQUIPMENT, MGE USED - The
listing of all items of Special Tools, Test Equipment and MGE re-
quired to perform or accomplish each job operation.

3. 1 Summary by Job Operation.
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4. POSITION DEFINITIONS

4.0 Introduction. This section contains only a statement of the
general features of each position type recommended for the MIN-
UTEMAN H&D System. The general features plus detailed duty
and task statements for each position are found in Volume II which
comprises a complete Section IV. The reasons for deviating from
the standard publication requirements in AFBM Exhibit 58-18C in
preparing this section are fully described in Section I of this vol-
ume.

4.1 Description of Data Available in Volume 1I. In order to assist
the user of this series of documents who requires more detailed
data than is avaiiable in Volume I, a short description of the detailec
data available in Volume II, by column heading in that document,
follows.

4. 1. 1 SUBSYSTEM/OPERATION INVOLVED - An indenture num-
ber and nomcnclature for each item of equipment covered is pro-
vided. Numbers preceding equipment nomenclature are provided to
indicate the disassembly order of an equipment item. For example,
a "10"1 indicates a system, "I" an end item of the system, "2" a
component of "1", "13" and "4" successively lower components of
"2". This data is identical with the indenture coding in the Model
Document.

4.1. 2 DUTIES AND TASKS - A list of detailed duties and tasks
is provided. This list is similar to the Job Operation data included
in Section II of Volume I, but is arranged by AFSC rather than by
Job Operation. In addition, the data is broken down to much finer
detail.

4. 1. 3 SPECIAL TOOLS, TEST EQUIPMENT, MGE USED - Item
numbers (Figure "A" Numbers) and nomenclature of equipment used
in performing duties and tasks are keyed to OGE and MGE defini-
tions found in the WS-133A Model Document.

4. 1. 4 SKILL LEVEL/C RITICAUTY - A three digit figure is
entered which is indicative of the types of human skills and the
levels of these skills required for duty/task performance. The
skills covered are Perceptual, Judgmental, and Motor, and these
are coded as to low, medium, or high demand for each skill. A
fourth digit is provided which indicates the criticality of duty/task
performance based on a three point value scale.

4. 1. 5 TIME/PLACE/FREQUENCY - The clock hours to perform
the duty/task; the place where the duty/task is performed; and the
frequency of duty/task performance is provided.

Volume I D2-585
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4 2 Team Strti-ture. A listing by AFSC, to indicate kinds of per-
sonneT-Ji'-e-ac" tialn and a des. ription of the functional responsi-
bilities of each Mobile Mainten i ,ce Team is presented below.

4. 2. 1 MISSILE TEAM.
AFSC 31274G (Team Coordinator)

54150G
44350G
33150B (2)

The functions of this team are to perform all activities associated
with removing and replacing a R/V, G&C Section, or a missile less
R/V, except transporting the missile, locating the T-E, optical
alignment, and startup and targeting after a replacer. ent.

4.2.Z MISSILE TRANSPORTATION AND HANDLING TEAM.
AFSC- 44350G (Team Supervisor)

60350B (3)
The functions of this team are: receive the missile at an airbase or
railhead; traAsfer the missile from the Shipping and Storage Con-
tainer, Ballistic Missile to a T-E, if required; drive the T-E; posi-
tion the T-E at a launcher; assist in removing and replacing the
missile; and deliver defective missiles to an airbase or railhead
for shipment.

4. Z. 3 ELECTRO-MECHANICAL TEAM.
AFSC 31254G Team Coordinator

54150G
30452
36152
36171
44250Z As required
4435OG
54250G
54350
54550Y

The functions of this variably composed team are to perform all
non-missile maintenance at LF's and all maintenance at LCF's.
AFS 31254G is primarily responsible for electronic OGE; AFS
54150G for electro-mechanical OGE and RPIE. These two
specialists are supported by specialists having field maintenance
training for their areas of specialization.

4. 2.4 TARGETING AND ALIGNMENT TEAM.
AFSG 31Z4G (Team Coordinator)

31254G
44350G

The functions of this team are to use the Startup and Targeting Set
(C24) to apply power, fill and verify the airborne computer, and
bring the LF to a Strategic Alert condition after all missile Faults.
In addition, it will perform all scheduled or unscheduled optical
alignments or realignments, using the North Star as primary angu-
lar reference.
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5. MANNING ESTIMATES

5. 0 Scope. This section preeents the manning estimzritf.; for Maim
strom Air Force Base SM-80 Str;ttegic Missile Wing, b,,.,,d mn the
latest predicted reliability data and elapsed time cstirn;at,, whith
are obtained from mainteL;ance loading charts and VRSA response
charts in Boeing Document D2-6951, Volume II. Manning estimate
tables !.n this section fall into two parts. Part I, cooi stivig of
Table 5-1,and Table 5-2,2presents manning estimates for all Min-
uteman direct support functions, broken down by team and by AFSC.
Part II, Tables 5-3 through 5-5. presents a detailed breakdown of
manning estimates for the LF, LCF and SB.

5. 1 Manning Concept. Launch Control Centers will be rmnined by
two officers, 24 hours per day, 7 days per week. Molbile rnýiinht-
nance personnel will work daylight hours, they will be diipat,:hot
from the SB with applicable MGE and spares, and they will remain
overnight at nearby LCCs in the event of lengthy mniiitenan,'- opera-
tions. SB personnel will work 8 hours ppr day, 5 days' per week.
To calculate manning listed in Tables 5-2, 5-3, 5-4 and 5- 5. the
following assumptions were used:

a. The first SM-80 Win6 .t Malmstromn AFB consists of 15
LCFs and 150 LFs.

b. The average one-way distance from the SB to an LY/1,CF
is 100 miles.

c. The average speed of maintenance vehicles is 35 roph.

d. The average speed of Transporter-Erectors is 15 rriph.

*. Maintenance personnel on mobile maintenance teams will
drive the vehicles (except Transporter-Erector, and R/V
and GC Vans).

f. A repair operation equals one mainteriance loop. i. e. , trips
to accomplish unscheduled maintenance will ii.it he comobinec

g. All LF/LCF scheduled maintenance will be combined with
trips made for the purpose of accomplishiig unqrheduled
maintenance (except periodic reference mirror alignment,).

h. There are 140 productive hours per man per month,

i. The manpower estimating formula for unscheduled mainte-
nance is:

Average number of malfunctions/ month X Maintenance elapsed ti
Productive hours per man per niinth.

4
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J. All " RSA fault indicator channels can be activated by more
than one equipment fault. This ambiguity, considered in

£ the light of cost effectiveness, dictates that the dispatch of
Mobile Maintenance Teams, spares, and MGE be accom-
plished on a probability basis. When a team dispatched to
repair a specific fault finds that a fault of lower probability
has activated the VRSA, and that they are not provisioned
to rppair that fault, there are two courses of action open.
If the m..intenance requires extensive additional MGE and
spares, a "Second Trip" is dispatched from the SB, com-
plete with personnel, MGE and spares to complete the
maintenance, while the team that was first dispatched re-
turns to the SB. If equipment requirements for repairing
the unexpected fault are small, the team will wait, or
"Holdover" while the required items are delivered to the
site, probably by air. These "Second Trips" and "Hold-
overs" are predicted and included in the manning estimates.

k. The order of failure will be a convenient one, i. e. . a queue
" men waiting for failure or failures waiting for men will

NOT develop.

1. No consideration is given to manpower requirements for
supervisory functions.

Note: See paragraph 6. 1. 1, Section VI, this document, for
... r-'sser discussion regarding manpower estimates.

$. Z Relationship of Positions. "The listing of recommended AFSCs
or authorized AFSCs and corresponding Air Force Specialties in the
lolowimg tables is not intended to imply that the QPRI positions and
these Air Force Specialties (AFSs) are simply identical. On the
contrary, the exact relationship between these AFSs and the QPRI
m itions can only be determined from the subparagraphs entitled,

elation to Existing Air Force Specialties' found in the Position
Definitions (Section IV). Personnel planning agencies and personnel
involved in the preparation of Unit Manning Documents are cautioned
to read these subparagraph* carefully before reaching a firm decis-

iea on the appropriate classification or manning action."

C 3 hannia, Tables. Table 5-1, "Manning Estimates Comparison"
unmaris.aizd the manning estimates in-this section and shows also

*Ae comparable estimates from the March 1960 OPRI and from the
Apuil 1961 QPRI. The increase shown over the April 1961 estimate
is due primarily to an increase in the estimated number of equip-
meo failures per month and secondarily to a VISA response man-
pwewr loading philosophy which requires some second trips to the
Ur' or LCF for a single fault.
Table 5-2 summarises the direct support manning estimates in terms
of numbers of teams and AFSCs requited for Mobile Maintenance and

" '• ..... "' .Volume I D2-5859
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numbers of each AFSC required for Support Base functions, as de-
rived from the 9412C analysis of the weapon system. This tables
does not reflect supervisory, administrative, or military require-
ments, nor does it show people required to maintain GFE items
which do not appear in the 941ZC analysis.

Tables 5-3 through 5-5 support Table S-Z with detailed man-hours
pei month per AFSC cross referenced against malfunction indica-
tiou. Table 5-3 shows team-hours per month against VRSA fault
indications. Table 5-4 shows team-hours per month against LCF
fault indications. Table 5-5 details Support Base manning estimates
by AFSC against OGE, MGE and RPIE.

(

(
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TEAM COMPOSITION COMPARISON CHART

SWING I

o No. of Teams No. of AIrSCs No. of Tea

STeam Composition by AFSCs Recommended Recommended Recommen
*1

Recommended No on
Team Name Team AFSG

',0

Missile Team 1 31ZX4G z0 20 12

2 331XOB
1 443XOG 20

1 541XOG 20

Transport & 1 443X0G 
4

Handling 3 603XOB 2+

Alignment & 1 3124G 14 14 12

Targeting I 312X4G 14

I 443XOG 14

Electro Mech. 1 312X4G 15 15

No. 1 1 541XOG 15
1 xxxxx 15

Electro-Mech. I 312X4G 5 5 2

No. 2 1 541XOG 5
1 54ZXOG 5

Electro-Mech. 1 31ZXIG z 2 2

No. 3 1 541XOG 2
1 545XOY z

Electro-Mech. 1 312X4G 2 2 2

No. 4 1 5IIXOG 2
1 361XZ 2

Electro-Mech. 1 31ZX4G I 1

No. 5 1 541XUG 1
I 543X0 I

Electro-Mech 1 31ZXIG I 1

No. 6 1 541 X0G I
1 443XOG I 1

Electro-Mech. 1 31-X4G • 6 6 7
No. 7 1 541XOG

I, 304X2 12

Hardened Cable 5 361X1 2 10 2

System Team

N TOTALS 7Z - 53

oU1 r L- Includes loading for 100% of HF/UHF Failures.

* Wing I requires a team consisting of One (1) 312X4G and two (Z) 304X2's

CHA,%'r 5-1.3



OMPOSITION COMPARISON CHART

G I WING II WING III

No. of AFSCs No. of Teams No of AFSCs No. of Teams No of AFSCG
Recommended Recommended Recommended Recommended Re'. ommended

20 12 1z 9
24 18

20 12 9

20 12 9

*1.~3 3

2+ 12 9

14 12 12 8 8
14 12 8
14 12 8

15 5 5

15 5

15 5

5 Z 2 22
522
5 z
5 2 1

22 1
2 2 1

2 2 1
2 2 2

1 I 2

I 1 2

I I I

6 77 5 5
97 5

12 7 5

10 10 2 10

53 191 39 14Z

(.) 304XZ's

CHAR V 5-1.3 IA



* :Calculated New -
P69ition AFSC Title Loading by ri,

.. GI• /1816 Missile Launch Officer/Missile 150 1421.2
Operations Staff Officer

z 31Z401/ 3116 Missile Officer/Missile Staff. 19
Officer

"3 304X2 Ground Communications Equip - 13 2900, 2901,.,2
ment Repairman (Light)/ Tech. Z906. Z907, 2

2950. 2952, 2

4 '. 31ZX4G Ballistic Missile Analyst 71 - 602. 2, 604. 2.
31,X5GSpecialist/Technician

"M 31ZXSG D Checkout Equipment 1 717. 2, 3007.:
"A .• "Specialist/Technician

6 312X6G BM Launch Equipment Repair- 6 603.2
man/ Technician

7 331XOB Nuclear Weapons Specialist/ 51
Technician

* 8 3blXl Cable Splicer/Cable Splicing 13
Technician

- 9 361XZ Telephone Installer-Repairman/ 3
Installation and Repair Super.

-10 442XOZ Missile Pneudraulic Repairman/ 1
Technician

11 443X'OG Missile Mechanic;/Maintenance 44
~ !Technician

,La 541XOG Missile Facilities Specialist/ 47 1324.2. 1323.
Technician 1418.2. 121Z.

IZII.2, 1405,

13 54ZXOG Electrician/Electrical Tech. 9

1. 14 543X0 Electrical Power Production I

Specialist/ Technician

15 545tOY Refrigeration Specialist/Tech. 3 603. 2

: 16 603XOB Vehicle Operator/Motor 24
Transportation Supervisor

XXXXX Unspecified AFSC 15

SWING MANNING TOTALS 471

- !



ING COMPAUSOM CI4RT

Equipment- Deleted Equipment Cahc , New Equipx
Pigure'A No. by Figure A No. Load , By Z.igure .,

.z902, 2903, 2904, 2905, 1293, 1295, 1296, * s.'. .
2908, 2909, 2910, 2911, 1411, 3109

2, 717.2 602, 604, 717, 1411 .ik

.2 717, 3007 1"=. 3007

603 3,

33 '• .-

13 I

.1 j4

30

3.2, 1390.2, 1417.2, 1323, 1324, 1390, 1211, 36 1209.:3, 1210. 3, 1211. 3, 1405.3, 1429.3, 14-. 2, 1240.2, 1421.2. 1405, 1212, 1242 1242 3, 1390 3, 1396.3, 1241.3, 13
5. 2, 1242. 2. " 1440. 3r, 1450. 3 1432. 3

5 1323.3, 1396.3, 1437.3, 1209.3, 1242.3, 12

6,3 .3 1211.3. 1212.3

8

CHART 5-2.3
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WING III

uippment Deleted Equipment
.re A No. by Figure A No.

3007. 2

3, 1441. 3, 1323 3, 1443. 3, 121Z. 3, 1230.3, 1209. 2, IZIO. 2, 1405. 2, 1230. Z, 1396, 1241. Z, 1283,
3, 1325. 3, 1330. 3, 1428. 3, 1436. 3, 1439.3, 1211. 2, 1417. 2, l12 . 2, 1242. ?, 13M 3.2, 1324.2,

1390. 2, 13EL3, 4141, 42Z2, 1325. 2, 1.330
3, 1246. 3, 1248. 3, 1329. 3, 1389. 3 IZ49, 4105, 4166, 1323. Z, 1396, 1209. 2, IZ42. Z,

1246. 2, 1248, 1329. 2, 13M9. 2

1211.2, 121Z. Z

Volume I DZ-5
20 March 1963 5-50



WING III

Deleted Equipment Calculated
by Figure A No. Loading

150

13

6

39

3007. z I

3

29

13

zz

12. 3, 1230. 3, 1209. 2, 1210. 2, 1405. 2, 1230. Z, 1396, 1241. 1, 1283, 27
36. 3, 1439. 3, 1211.2, 1417. 2, IZ12. 2, 1242.?., 1323.2, 1324.2,

1390. Z, 1383, 4141, 4282, 1325. 2, 1330

i9. 3 1249, 4105, 4166, 1323. 2, 1396. 1209. 2, 1242. 2, 5
1246. Z, 1248, 1329.2, 1389. 2

2

1211.2, 1212.2 2

9

5

329
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RGANIZATIONAL MAINTENA,'ICE. AT LAUIW

17 18 19 20 21 22 .23 24 21. 2 27 28 :29

1201 1209 1379 1379 123 1 1201 1211 1211 1?11 1405 140 1228 1251 12J1 2 '9 1226
125- . 12. 1?51

M12.1 12:.4 1201 12. ?. 1211

1412 1412 1412 1412 1412 412 1412 i4i2 14 19 K12 1 1412 1412 14 12 141;4 1"12i 2-;1 1201 1201 2K. 12"1 .

(II

f ____ . . . .. - . . .. . N . . . .

10,88 2.30 2.,:3 4.22 2.' " . 3, 2.3. 2 -. 3 3*.n 2.,, 5A. ' .37 _.7 .. .'7 ... .

-- L -- --, : .. ...Y (... ...,M '.-1•1 _L-T;1-14=

13.45 7.88 7.97

-• o.•1 3,>.2 li 24,

res in mctrix indicate Hours per
1er Team ,. . . . ... ... . ... ... - .... .• . . . ... . ... . .... ..- - - -- - - - - - ..1r T-ep--l 1-- 4
Trip hoLrs are. uW derl imec 1.

.otve e ed, tg o a .corto4,ih.1• o • I I1ii

i .8



AT LAUNCH FACILITY

___ RA P.. CTERlJ4DICATION
('I . 4) I(,

"y�:.4 -7. f ) , ) -55) (51) (52)

1 22d 1 ,723 1228 i223 i i51, 23! 25 .1 21 21 1201 1"20 1201 12

1251 1251 6

1.12 7412 1412 j1.-,1 1201 I I _______

11

I.i

.- -,4 13('35 1`4 45 -9 19 9 ; 71.7 . 32.J' 1A 08 3,,8 29.3, 60.4 2 12

"-"• "4--.--" -,,- . - . - --T -

* ,

* ,'

4tt

..... , - , -

I .i71.78-

-714,

L31 !t __....



* -- ,,..... :

) 53) 1 s-) c (') (57) 53) (59) - I -

1201 12C! 1201 [ 12 1329 12W;. 1251 TOTL,
; °;4 60 i ', ,..-.; oe TOTAL

j ~I TAM/HOURS/MONTH b

I. t _

~~ ' --.)

f V I •, ; : .z

4898.59 7.98
.'A hsIle Handling*- 219.27

. -_-4. TcGTA' 1117.86
S" " "8 60. 1 13 .82

... f-ioidic M irror Checik -o 917 .00

, Cype4rtionoa Retorgeing -0.- 157.36
2 .. ]. ..-- -TOTAL 1934.96

12• 12.O 6.4C .12 .• 41.66 181 6 15.41 1695.22 12.11

32.38 -186. 7.70 576.54, 4.11

* ... .. "- - .---•P -~-1------------.o-- ~ 5.56206.55; 1,47

* .136 '$77 M-15.55~ 1.04

r 4Q7 97 84 -.70-

-i--*-----6 78351 5

* I -I
-- . -~;,TABLE 5,-3 ~ 5

volme



II. IA 1, 2 3 5 6A 65 7A 7B SA 85 9A 91

Fivet Trip 1283 141. 2 604. 2 604. Z 1201 R/Y 1412.2 R/Y 1412.2 1337.2 1412.2 G&cC Ga
Firi e A's a&C G&C 1201 1201 1201 1284

Second Trip 1201 1201 D 1201
1201 604.2

Hold Over

Missile Team 12.9 12.9 11.4 22.5 9._7 431.1 47
1-312540
2-331505
1-44350G
1-54150G

Transport & 7.0
Handling

1-44350G
3-60350B

Aignmient & Z. 1 2. 1 2.2 80.0 10
Targeting

1-3124G
1-31254M
1-443500

Electro- .8 .2 .1 .8 .1 .8 . .8 7.8
Mechanical
1 1-312540

1-5415003
1 -XXXXX
1-312540 58.2

*2 1-54150G
1-54250G

1-312540
#3 1-54150G

1 -54550Y

1-312540
f4 1-54150G

1-36152

1-312540
.5 1-54150G

11-54350

S1-312540 7.8
06 1-54150G

1-44350G

1-312540
#7 1-54100G

1-304S52L

f>\t UI



9C 9D 9E 1OA 10B IOC 11A 115 1IC IZA IZB 12C IZD 13A 133 13C 1,

G&C 604.3 1412.2 G&C D 1412.2 1214 G&C 1412.Z 604.2 604.2 604.2 1412.2 602.2 1201 1412.2 l1
1201 1201 D 1282 1201 1318 1201 1201 1201

604.2
12.01 1201 1284 O &..C 1201 G&C G&C

1379.2 1337.2
- - -1201,

30.8 77.9 318.8 4.5 5.1 37.5 18.7

12.5 211.2

6.9 16.6 65.2 1.0 1.1 8.6 28.1
4.3

.2 .7 .8 .1 .8 .1 .1 .8 37.5 1.6 1.2 .6 .1 .8

13.2

54. 5

1.8

- -J~



14B I SA 153 1C 15D ISE 1SF 150 16A 163 16C 16D 16E 16F

l 1412.2 1201 1201 1201 1201 1201 120- 1201 1201 1201 1201 IZO1 1201 1201
1201 1412.2

1337.2

.8 .2 19.4 .1 .5 .5 .1 .8 .3 4.7 .7 .4 .1 .2

8.5

- - -- a 3 a



ORGANIZATIONAL MAI?4TENANC

7B 1SA 185 19A 19B ZOA 05B ZIA 31B 23A Z3B 24A Z4B 25A 35B 26A 26B5

I -ý -
-i - -17.2 1201 i5iia.2 1201 1412-Z 1301 1412.2 1329.3 1412.2 1211.3 1412.2 1211.3 1412.2 1311.3 1412.2 1201 1412.2 E

H1 120-.3 1201 1201 1201 1201 1201 1201 IZOl 1301

- -- - - -o -1 -e --

a .3 .8 .1 .8 .1 .8 .8 .8 .8 .8 .1 .8

30.6 24.8 5.5

20.0

- -- - - - - - - - - - - - - - - - - - -

- - - - - - - -- ---- ---- ---- ---



- AT LAUNCH FACILITY

M" ZTB 28A z8B 29A 29B 30A 30B 31A 31B 31C 32A 32B 33A 333 34A 343

il 1412.2 1228 1251 1251 1251- 1228 1251 1228 1228 1251 1251 1412.2 1228 1201 2900 2900
1201 1201 1201 1201 1201 1228 1251 1251 2903

1412.2 1412.2 1412.2 1412.2 1201 1412.2

.8 6.3 1.1 25.1 1.2 22.1 1.2 2.4 17.0 1.2 27.9 1.1 10.5 1.2

0!

1.5 26.4

TABLE 5-3.3
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J " LAUNCI•

34B 34C 40 I I lIlA 11WB IV V vi VII VIII IXA IXB XA XB X

2900 2900 1412.2 1412.2 1251 1284 1251 1228 G&C 1201 604.2 1228 1201 1251 1201 1201 izi
2903 1412.2 1251 1251 604.2 1251 1201

1228 1201
1 228

1379.2

42.7

8.6

21.7 3.2 6.6 .2 .2 1.5 45.0 23.5 1.7 2.2 -.1 1.Z

34.7

4.5

26.4 1.7 .6

WING HIl



f FACILITY FAILURE INDICATI9Ni

.i XU 2XIW- XIV XV XVI XVII XVIII XIX XX XXI XXII XXIII XXIV XXV XXVI XXVII

D1 1337.2 04.2 1303 1201 1201 1201 1221 1228 1228 1201 IZO1 1201 1201 1201 1201 2900
1228- 1228 2905

1205. 125!

20. 211Zfli.
1331.3

1412.2

1 3290332__

4._6

0 100.4 1.9 .2 1.8 3.1 2.7 3.6 .1 1.4 .2 .2 .1 .1 1.8

17. 3

7.

18.8

117._7 All figures in matrix indicate hours per

Second Trip hours are underlined.
Hold.Over hours are enclosed in cartoug

65.1 1.8

10.0 6.5

;.n - "



- I

XXVI XXVII XVII XXr- XXX XXXI

1201 2900 2910 1331.3 2900 2910 ..
2905 2911 1331.3 2911 ' 0-, .1311.3 0- Tr•jrAL

TEAM HOURS/MONTH

1ZFOR LF <

5.7 R/V Scheduled 'Sampling- 5S. 8.3

TdTAL 1165b.5

-- 2*34. 4 ,

Missile Handling SY4SA 166. 1 Z. 9

TOTAL 400.5
242. 3'

Periodic Mirror Check 674.8 7.6

Operational Retargeting 152. 7

TOTAL 1069.8
1.8 7

111.7 552.0 L4

127.9 0.9

123.2 0.9

3.9 22.7 0.2,z-.

cate hours per month per team. 10
derlined. 138.2, 1.0

osed in cartouch. _,__ __,____

4.3 89.3 0.6'

6.5 .6 6.9 4.4= l.s 69. Z 0.5
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I6, SPECIAL PROBLEM AREAS

6. 0 Introduction. This section is designed to outline any unusual
personnel problems inherent in the proposed operational and main-
enance employment of the system. In the April 1961 revision,

problem areas were grouped into three areast titled Design Changes,
AFS Assignments, and Additional Data Requirements. All problems note
in the 1961 edition were resolved prior the publication of this
revision. However, two new problems have arisen.

6. 1 New Problems.

6. 1. 1 Manpower Estimates

Problem: All manpower estimates included in Section V are
based on the formula:

(Average number of malfunctions/ month)(Ave rage maintenance tin
140 productive hours per month per man

This formula provides an answer in terms of the number of
men required in the Weapon System to service malfunctions.

Comment: When interpreting the results of this formula, two
related critical assumptions must be made.

(1) Failures will occur in convenient order so that no queues
of malfunctions waiting for men or men waiting for mal-
functions will develop.

(2) The men provided by the formula are "ideal" men that
are immediately available and on call at any time, but
it not called, the activity they are engaged in is not
chargeable against the 140 hourn per month each man is
capable of contributing to the service of malfunctions.

Both these assumptions deviate from operational conditions.
71e amount of deviation will determine the amount of error
in the answer obtained from the manpower estimating for-
mula. The &ise of this error is not known at this time.

In order to explore this area more fuUy, a computer simula-
tion for the Personnel Subsystem was designed and run. A
complete report on this simulation is contained in Boeing
Documeat, D2-l011Z, Computer Simulation for Wing I, dated
May IS, 1962. Although this simulation was based on data
that is outdated in several specific areas; i. e. . different
failure rates than those currently in use, the Fault Reader
Team concept which isnow replaced by the VRSA system;
it is sufficiently current to support the following conslusions
regarding the manpower estimating formula:

S Includes travel time and on-site time.

Volume I DZ-5859
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4

'(a) The formula provides a base line for manning the sys-
tem that is adequate for ideal conditions.

(b) Under expected operational conditions, the formula pro-
vides a low estimate.

(c) As more stringent scheduling restrictions are placed on
the use of manpower, such as using a five day work week
instead of seven, or limiting dispatch of personnel to
8 a. m. the day following the occurrence of a malfunction,
the formula provides even lower estimates.

Recommendations:

(1) The manpower loading figures in Tables 5-2, 5-3, 5-4,
and 5-5, Section V, are, applicable to ideal conditions
only and should be augmented to compensate for limita-
tions imposed by operational conditions. If the Air Force
has sitfficient confidence that the augmentation factor
can be developed based upon past experience and sound
management programming, the current estimating for-
mula can be considered as sufficient in providing base
line manpower loading.

(Z) If the Air Force is not able to generate an augmentation
factor in which they have sufficient confidence, additional
work should be done with mathematical models and/or
computer simulations to develop a more accurate for-
mula that would take fuller cognizance of operational
considerations such as the maintenance philosophy and
shift and dispatch policy. This approach would be es-
pecially helpful in supporting advanced models of the
WS-133A or future Weapon Systems.

61. Z Communication Maintenance Personnel Loading

Problem: Under the current analytical manpower loading
procedures, the manning requirement for communications
personnel as listed in Table 5-2, Section V, AFSC 30452,
36151 and 3615Z, is ten (10) individuals. SAC communica-
tions representatives indicate that under provisions of
ATCSM 26-1, Manpower and Organization Criteria, the re-
quirements is 108. Thus the manning estimate derived by
analytical methcods is less than 10% of that derived from
AFCSM 26-1. Although the loadings are not directly com-
parable because the analytical derivation covers only Min-
uteman peculiar equipment while the AFCSM 26-1 derivation
covers total base requirements, the difference is substantially
greater than can be accounted for by this difference in view-
point.

I
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Recommendations: SAC should study this problem further,
recommend appropriate changes in the UMD, and notify Air
Training Command of additional training requirements.

/
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7. REFERENCE DOCUMENTS

Boeing

DZ-4508 Minuteman Health & Safety Document, WS-133A,
January 1961

D&-6300 WS-133A System Model Document (Operational),
SECRET, (When Released)

DZ-6951 S-133-12 WS-133A Maintenance Ground Equipment
System Specification, All Volumes,

DZ-6952 S-133-11 WS-133A Operational Ground Equipment
System Specification, All Volumes,

DZ-5859 WS- 133A Qualitative Personnel Requirements
Information for Hardened & Dispersed System,
April 1961

DZ-1011Z Computer Simulation for Wing I,

," Air Force

A 31-59-OONM-074 SM-80 Weapon System Logistic Plan

DPLP-59-26 SAC Preliminary Operation Plan (Minuteman)

WSTPR-Z.94 BSD Development Plan

ATM 35-1 Military Personnel Airman Classification
Manual, Volumes I and 11

ATM 36-1 Officers Classification Manual

ATP 35-1-2 The Personnel Classification System

AIM 35-2 Military Personnel Occupational Analysis

RDPP-59-43 AFBSD MINUTEMAN Development Plan
(H&D)

AFBM Exhibit 58-18C Qualitative Personnel Requirements Informa-
tion (QPRI), 12 October 1959
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STL

GM-58-R003-00350 Weapon System Specifications S- 133-1
(R4M-91 7G-58-60)

OM-TN-RDO1-00154 Weapon System Specification S-133-2

(R4M-917L-154)

OM-60-0000-04692 Operational Facilities Specification, S-133-3

6600. 5. 1114 WS-133A and WS-133A-M Data Specification
5-133-5

GM-59-0000-12380 MINUTEMAN Operational Daya Summary

6W0. 33. 25 Attachment B Letter, Copy to ARDC, SAC,
ATC, from USAF. AFPDP-ZA dated March
24, 1960, Subject: MINUTEMAN Personnel
Planning Guidance

Clarifications & Instructions for Preparing
July 1960 Issues of Specifications S-133-11,
S-133-12, S-133-16 QPRI and TEPI.

WS-133A MINUTEMAN Glossary of Terms,
Guidance Equations, Notation, and Abbrevia-
tions, February 1960

Instructions for Development of Training
Equipment Information (TEPI) and Qualita-
tive Personnel Requirements Information
(OPRI) Utilizing Functional Specification
5-133-11 and S-133-12

Letter to AFBMD (MD), Hq ATC, and Boeing
Airplane Co. , Aero-Space Division (E. B.
Slebodnick, MS 42-20) from Hq SAC (DPP),
dated 28 March 1961, Subject: Recommended
Revisions to WS-133A MINUTEMAN Hardened
and Dispersed QPRI

Copy of Letter to AFSC, ATC, SAC, and
.AFLC from Hq USAF (AFPDP) dated 7 April
1961, Subject: Personnel Planning Guidance
for MINUTEMAN

Volume I D2- 5859

Page 7-2



(8. DISTRIBUTION LIST

To No. of Copies
Volume Iolume II

Hq USAF (AFPDP-ZA) 9 2
Washington 25, D. C.

Hq AFSC (SCSNP) 2
Andrews AFB
Washington 25. D. C.

SAC (DPPXM) 7 3
Offutt AFB, Nebraska

lIt 4)l. Div. (DPLM) 1 I
Vandenberg AFB, California

let Mal. Div. (DT) 6 3
Vandenberg AFB, California

ATC (ATTMT) 2 1
Randolph AFB. Texas

ATC (ATTDC) 6 3
Randolph AFB, Texas

( ATC (ATCAG) 1
Randolph AFB. Texas

ATC (ATTWS) - I
Randolph AFB; Texas

Commander
Chanute Technical Training Center
Attn: 2-OE 2 2

TOT 4 4
Chanute AFB, Illinois

Commander
Lowry Technical Training Center
Attn: 'TOT 2 2

STORS 4 4
Lowry A"B, Colorado

15th Air Force (DPLP) 2 a
March AJB, California

Hq AFBSD (AFSC)
Attn: Technical Data Center 10
Air Force Unit Post Office
Los Angeles 45. California

Volume I DI- 5859
Page 8.1



To No. of Copies
V VomI Volume l1

Commander
Attn: Inspector General's Office 1
Norton AFB. California

AMC (MCAF) I
Wright-Patterson AFB, Ohio

SSM Minuteman 2
Hill AFB, Utah

Aerospace Medical Lab (AMD) I
Wright-Patterson AFB, Ohio

RAND Corporation I
Attn: Mr. Bell
1700 Main Street
Santa Monica, California

AVCO 6 2Wilmington, Massachusetts

Autonetics 6 2
Downey, California

Thiokol I
Brigham City, Utah
He.rcules1

Magna, Utah

Aero- Jet I
Sacramento, California

The'Boeing Company 66
Seattle, Washington

Dr. J. Z. Judge 2STL Minuteman Program Office
Los Angeles J5. California

Capt. Robert H. DIVall 1AFDD (EBQOP)
LOs Angeles. 45. California

Volume I DZ-5859
9 ,.Ž " 

Page 8-2



To No. of Copies
Volume I Volume II

Ralph M. Parsons Company 1 I
Attn: Mr. K. Dreher
617 West 7th Street
Los Angeles 17, California

Radio Corporation of America 1
Camden. New Jersey

Aeronautical. Systems Division (AFSC) 2
Personnel Laboratories
Lackland AFB, Texas

Major Gene Ham 1
ATC Liaison Office (ATTAS-B)
Minuteran Program Office,
Los Angeles 45, California

The Boeing Company
Attn: E. B. Slebodnick 1 I

G. A. Moseley 1
P. 0. Box 6073
Santa Maria. California

Kenneth W. Hill 1
Doeing Senior Tech. Rep.
P. 0. Box 158
Rantoul. Illinois

Volume I DZ-5859

. Page 8-3



MODEL Minueman

DOCUMENT NUMBER_])Z-5859, Volume I

SECTION OR ADDENDUM NO. , 2

TITLE

The Wing 11 QPRI Supplement for WS-133A Minuteman Hardened and
Dispersed.

NO OF: PAGiS PR- EPARRED (ZY '

DATE December ZO,_1962 SU4JIRVISED a4•

mario" conined on)e
APP*CVAo a

mationf c~nttined here*
has been coordinated 78100 Z
with the System Func'& I80 WORK6 ORE-M O rmN
tional Analysis of Sys'&R RER UI O.IMN
tern Engineering.

- System Functional :

Sub-section title page,
Documents

PAG, 1-0. 2



IN TRODUC TION

The Wing II Supplement should be used with the Wing I OPRI. The supple-
ment updates the Wing I document to the Wing II configuration.

Wing 11 has the capability of using the Mark XI Warhead in addition to the
Mark V that is used in Wing I. Multiple targeting capability has been added
for Wing 11, The Outer Zone and Inner Zone Security Subsystem at the
Launcher Facilities is new and peculiar to Wing II There are minor changes
in the Real Property Installed Equipment (RPIE) that will effect some details
in training courses.

Table 1-1. 2A (Volume 1) and Table 1-1. ZB (Volume II) of the summary identify
personnel by Air Force Specialty Code (AFSC) that are affected by equipment
changes The equipment is identified by Figure "A" number and name. The
"Status" column of Table I-1. ZA and Table 1-1. 2B show how the Duties and
Tasks have 4-hanged, as follows: Changed means hat Wing I Duties and Tasks
have aeen revised for Wing H1. Added signifies that the Duties and Tasks are
an addition to those for Wing I. Deleted shows that the Duties and Tasks are
performed in Wing I but not in Wn~gTT.

The "Page" column in Table 1-1. ZA and Table I-1. ZB show. the page in the
Wing I QQPRI Document (D2-5659) affected by changes. The suffixes A Z,
B Z, C. 2, . . . Z. 2 added to the page number shows Wing II peculiarity,
(. 2) and the A, B, C . . . Z part of the suffixes shows the sequential order
of pages added to amplify a particular page in the basic Wing I document.

"The tables in the Wing II Supplement have the same numbering as corres-
ponding Tables in the Wing I document, but in addition they have a ". Z"
suffix, for example, Table 5-2 is a Manning Surimary for Wing I and Table
5-2 2 is a Manning Summary for Wing II.

Tables 1-I ZA, I-I. 2B and 5-2. 2B are in the Wing I supplement only. Table
5-2. 2B shows the composition of Minuteman Mobile Maintenance Teams for
Wing II. Charts 5-1. 2 and 5-2. 2 compare Wing I and Wing II Team and
Manning Summaries.

CAUTION

The QPRI and QPRI Supplements are planning documents and should
not be considered as the final source of detailed procedural informa-
tion.

The Technical Orders (T. 0. 's) or T. 0. Checklists are the official
source of detailed information on the use and maintenance of Aero-
Space Equipment (AGE) and should be referred to for more complete
and authoritative procedures.

To assist the reader in locating appropriate T. 0. data, a matrix
that cross references equipment Figure A numbers to T. 0. numbers
is provided as Appendix A-2, Volume II of Wing II Supplement to
D2-5859.
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SUMMARY OF EQUIPMENT CHANGES FOR WING II - Volume I

AFSC Subsys tem/Operation Involved Status Page

30452 1293 Antenna Deleted 4-8
I295 Transducer Deleted 4-8
1296 Alarm, Anti-Intrusion Deleted 4-8
1411 Arrestor, Electrical Surge Deleted 4-8
2900 Alarm Monitor, OZSS Added 4-8A. 2
2901 Pedestal, Antenna, RF Added 4-8A, 2

Transmitter
2902 Antenna, Long Range RF Added 4-8A, 2

Recelver
2903 Transmitter, RF Added 4-9A 2
2904 Antenna, Short Range RF Added 4-9A. 2

Receiver
2905 Receiver, RF Added 4-9A. 2
2906 Arrestor, ESA Added 4-9A. 2
2907 Pedestal, Antenna RF Rec. Added 4-9A.
2908 Ring, Pedestal Mounting Added 4-9A. 2
Z909 Antenna, RF Transmitter Added 4-9A 2

ozSS
2910 Alarm Monitor Added 4-9A. Z
2911 Transducer, Mctional Added 4-9A,

Pickup
2950 Fault Locator, Portable Added 4-9A. 2

OZSS/IZPS
2952 Test Set, OZSS/IZPS Added 4-9A.2
2958 Simulator, Intrusion OZSS Added 4-9A. 2
3109 Test Set, Security System Deleted 4-9

31254G 602.2 Collimator Changed 4-IlA. 2
604 2 Coupler, Control Guidance Changed 4-11A. 2
717.Z Test Set, Photo-Electronic Changed 4-11A,2

Collimator

31255G 717.2 Test Set, Photo-Electronic Changed 4-14A.2
Collimator

3007. 2 Test Set, Explosive Set Changed 4-14A. 2
Circuitry

31256G b03. 2 Missile Targeting Set Changed 4-16A. 2

54150G 1417.2 Valve Blast, 8-Inch Added 4-31A.2
1418. 2 Valve Blast, 24-Inch Added 4-31A. 2
1420. 2 Sway Damper Assembly Added 4-31A, 2
1421.2 Shock Isolator Added 4-31A. 2

1324.2 Water Supply System Changed 4-31A. 2
1390. 2 Ventilation System Changed 4-31A 2

54550Y 693. 2 Missile Targeting Set Changed 4-39A. 2

,Dc 1962 Volume I DZ-5859
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WING II

MINUTEMAN MOBILE MAINTENANCE TEAMS

Team Composition by AFSCs -AFSC Title

Team No. AFSC 31240/3116 Missile Officer

Missile Team 1 31ZX4G 31ZX4G Ballistic Missile Analyst
2 331XOB Specialist/Technician
1 443XOG
1 541X0G 331XOB Nuclear Weapons Specialist

Transport & 1 443XOG 304XZ Ground Communications
Handling 3 603XOB Equipment Repairman/ Tech.

Alignment & I 3124G 361XZ Telephone Installer Repairman
Targeting 1 31ZX4G

I 443XOG 442XOZ Missile Pneudraulic Repair-
man/Technician

Electro-Mech. 1 31ZX4G
No. 1 1 541XOG 443XOG Missile Mechanic/Maintenance

1 XXXXX Technician

Electro-Mech. 1 312X4G 541XOG Missile Facilities Specialist/
No. 2 1 541XOG Technician

I 542XOG
542XOG Electrician/Electrical Tech.

Electro-Mech. I 312X4G
No. 3 1 541XOG 543X0 Electrical Power Production

I 545XOY Specialist/Technician

Electro-Mech. I 312X4G 545XOY Refrigeration Specialist/Tech.
No. 4 1 541XOG

1 361X2 603XOB Vehicle Operator/Motor
Transportation Supervisor

Electro-Mech. 1 312X4G
No. 5 1 541XOG 361X1 Cable Splicer/Cable Splicing

I 543X0 Technician

Electro-Mech. I 312X4G
No. 6 1 541XOG The Electro-Mechanical Teams

are numbered I through 7. Each
E-M Team has a minimum of three (3)

Electro-Mech. 1 312X4G people and each team has a 312X4G and
I 304XZ a 541X0G. E-M Team No. I has any of

the other AFSCs available for the third

Hardened Cable 3 361XI person. E-M Teams No. 2 through 7
HaserdnTeCabe have a specific AFSC for the third man
System Team depending on what job is to be done.

S TABLE 5-2. IB

z0 Dec 1962 Volume I DZ-5659
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WING I VS WING IT MANNING COMPA*ISON fUi1.,RT

New Equipment Deletl
by Figure A No. by Fi

Position AFSC Title

1825G/ Missile Launch Officer/ 1421,Z
1816 Missile Operations Staff

Officer

2 3124G/ Missile Officer/Missile
3116 Staff Officer

3 304XZ* Ground Communications Z900, 1901, 2902, 290i. 2904. 2-05, I2r.3,
Equipment Repairman 2906, 2907, Z908, 2901, !919, 2911, 1411,
(Light)!Teclhnician 2950, Z952, 2958

4 312X4G Ballistic Missile Analyst 602,, 604.2, 717.2 602,
Specialist/Technician

5 312X5G BM Checkout Equipment 717.Z, 3007.2 717,
Specialist/ Technician

6 312X6G BM Launch Equipment 603.2 . 603
Repairman/Technician

331XOB Nuclear Weapons
Specialist / Technic ian

8 361X1 Cable Splicer/Cable
Splicing Technician

9 361XZ Telephone Installer-
Repairman! Installation
and Repair Supervisor

10 44ZXOZ Miusile Pneudraulic
Repairman/ Technician

11 443XOG Missile Mechanic/
Maintenance Technician

12 541XOG Missile Facilities 1324.2, 1390.2, 141-7.Z, 1- .2, 1324,
Specialist/Technician 1240. Z, 1421. Z

13 542XOG Electrician/Electrical
Technic ian

14 543X0 Electrical Power Pro-
duction Specialist/Tech. -,

15 545XOY Refrigeration Specialist/ 603.2 603
Technician

16 603XOB Vehicle Operator/Motor
Transportation Super.

XXXXX Unspecified AFSC I
WFIIG MANNING( ri LS

* Position Definition text slightly changed to account
for nomenclature change for Security System

Ca .• .



7MNNNG COMIPAJ!O It AHRT

iquiipment. Deleted Equipment Wing I Wing 11
flueA No. by Figure A No. Calculated Calculated

__________ ___Loading__ Loading

,nU

19 17 a

"0, 2901, 2902, 294) 2904. 2, 05, 1293, 129S, 1296, 13
ý 6, 2907, 2908, 2901, Z919. 2911, 1411, 3109 4

4$0, 295Z, 2958

2.Z, &04.2, 717.2Z 602, 604, 717, 1411 71 520

7.2, 3007.2 717, 3u007 1 1

32603 6 .3

3 3

2 2

43 29)

3Z.,1390.2, 1417.Z, 1 .2, 13Z4, 1390 47 36
t1240.2Z. 1421. 2

K ~9

15 1

400

S '4



VRSA -
CHANEL 1 z 3 5 6 7 8 9 10 11 12 13 14
irs1t •T• 13 604 604 1201 •/V RIV R/V "G&C r C (1201 60o4 602 120

tigure A a 141 Dw. 1201 6t J LZ14 1IZO1 604 141

SodTrpoc Ski 1284 1201 13371 141 i 1201Second Trip G&C G&C 1337 11412 (1284 L1412 1412
.1412 G&C 1G4 1•01

Hold Over 604 Of d
-o- -e-.1201 1301 1201 1318 I'20t 1201

Missile Team 11.74 11.74 10 46-19.14 I8.,4 57 137. 47 11.74 47. 6i Z3. 80
1-31254M
2-33150B
1-44350G
1-54150G

Transport & 7.50 17.75H-andllnsg

1-44350G
3-60350B

Allignent& 5.35 5.35 5.17 11.41 10.79 Z20.6Z 39.35 5.36 U. 10.87
Targeting -

1-3124G

1-44350G
Electro- 10.97 10.97 .40 62.3 44.61 1.0i
Mechanical7 .1

#1 1-312547
1-54150G
1-XXXXX

#2 1.-31254G 59.16 1.49
1-541500S
1-54ZSOG

#3 1 .31z540 73.70
1-54150 G
1-54550Y

#4 1-312540
1-541500
1-36152

S1-312540
1-541500
1-54350

#6 1-312540
1-54150G
1-44250Z

#61-31254"1-54150G
1-30452'3-



OR AN ZATIONAL MAINTENAP

K13 14 15 16 1? 18 '19 20 21. 22. Z3 24 25 V* 2 28 j29 30

.,02 1201 bmo n 1"01 1201 20 1201 3201 1201 1201 1201 .o201 ok0o 1201 1201 1201 12o
6 -04 1412 8tj 1412 1209 J41Z 1412 1339 1412 IZI 1211 1211 1 12 141Z 12.20 1251 1 a;

lapt 1201 1412 141Z 141z 141Z 1411 1 1251 1412 12!
11Z1337 1412 141

604 1 aO 1

'20ol 1379, 1379 1379, 1405 12'01 1201 12O0

ý4- -29- --- -

80

K 61 1.04 9.87 3.32 12.09 .91 1.91 .91 14.91 65.93 43.:

.17

2.57 2.57

39 51 3L.07 7.67

II

- - .!4-



1AINTENANCE AT LAUNCH FACILITY

LAUNCH FACZI

29 30 31 1 32 33 34 40 1 L. Ia IV V VI VIu VII Ix X X

1201 1201 1201 122 8 1201 1201 1412 1228 1251 1251 1228 1201 G&C 1201 604 1228 12.01j 1,

1251 1228 1228 1251 1228 1412 
81412 1251 604 1251 1251

141,2 1251 1251 1412 1251 SecSys 1201

1412 1412 1412 (LF)

-1 - -,01 - 1284 1228

56.49

i 21.74

"65.93 43.33 8.08 38.48 Z6.07 .91 .51. .60 16.6Z .62 53.34 z. 62 .27 2.62 98.17 8.83 4.5

CDiD

- -. . - - - - -.-

Note: All figures in matrix indicate hours per month per team.
Second Trip hours are underlined
Hold Over-hours are enclosed in cartouch.

- -- - - I - - -

- - -

130
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LAUNCH FACILITY FAILURE INDICATIONS I- m m I - ., - - x
VU ix x xi xIi xm xvv xv xvi xvu xvIi xzx XX xxI XXII xxm

"40 1228 1201 1201 1201 1228 1iO1 604 1201 123 148-1238 1228 1228

1251 1251 1251 1228 1301
1137 1209

1211.
1328 0l

12011281A
1_ 22 - - 284iu

1337 1 - - --

1303

Miss]1

it -V I
Poric
- Opera

L62 98.17 8.83 4.54 .94 33.88 18.86 .13 1.04 5.29 6.84 .30 16.2 9.35

6.. 41"23

_ _ _ I '

3 9 .5 0 .( D 
1 1 2 .2 0 1

15. 56

143.72, 7.20

57. 32

- -3.2
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IONS I __'_____

XV XVI XVIIx XI XX XXI XXU XXII
- - -

604 120-1 l388 128 1zz2 3
.12 12TOTAL -

TEAM/HOURS/MONTH 
X

1268 03FOR LF

1164 1201
1337 --- -I1282 __ _ _ _ __ _ _ _ _

1303149S 1479. 58

RIV Scheduled 118. 38
Sampling 11.41

TOTAL 1597.96
361.88

Missile Handling SMSA 147.13 3.64

_TOTAL 509.01

z 60 518.96
R1V Scheduled Sampling 70. 56
Periodic Mirror eheck 917.56 11.89
Operational Retargetirng Il 0•"

---. •TOTAL 1664.02
808 13 1.04 1.452 6.84 .30 C16.2Z' 9.35 848.41

6.06

- ' -.Tzo 264.07
1.88

- - - -15. 56 186.25
1.33

143.7,- 7.20 159.15
E 1.14

S64. ;-1 88. 41
64.81 .53

[ - -, -7.-

i57.32 7.3
.41

S3.21 132.78
- .95

20 Doc 1962 Volume I D2-5859
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OROANIZATIONAL MAINI

-mini - -
IA IB z 3 4 5 6 7 8 9 10 11 12

1213 1213 1213 1213 1213 1Z13 12Z65 121 1213 iZ13 1213 1213 1
'41265 1243

FAULT o 0I u u on I

04 Uz AC zU t j a h

Electro. #1- --

Mechanical .66 .65 2.49 2.93 .65 2.38 5.65 .87 4.89 .33 5.53 1.95
1-312540 6. 69
1-54150G
1 -XXXXX ....._ _ __ __ _ ._

Electro- #2
Mechanical

1-312540
1-54150G
1-54250G

Electro.. #3
Mechanical

1-31254G
1-54150G
I1.54550Y _,

Electro- #4
Mechanical .65

1-31254G 5.96
1 .541500
1.36152

Electro- #5 -

Mechanical
1-31254G
I .54150G
1-54350 _,

Electro- #6
Mechanical

1-31254G
I..54150G
1-442507 _

Electro.- 7 7
Mechanical

1..31254G
1-54150G
1-30452_______

HCS Team
The Hardened Cable Syst iM (HCS} •arn workr on the HiC

Swhere needed at LCF, LJ and bq. • i .•GF* aid LFs.

I



"IONAL MAINTENANCE AT LAUNCH CONTROL FACILITY

11 12 13 14 15 16 17 Is 19 20 11 Z 2.3 Z4 25
- - I

1213 1213 1213 1213 1265 165 1265 1265 189 1 1243 1243 1213
133h I1243 118 1243

1302
1 133b

< 1 .4 w .
u oa 0) z UZ 04

904 F-e *u~ 0 w 4
4 Z Z. 30 I. 5 0 :. 0

5.53 1.95 1. 73 1.73 3. 34 .96 .64 5.07 .32 2. 83 125.55 18
1.61

1.79 .82 2

18.98

5.07
8.0 2O 8. 30 12. 58

4.94
.64

18.48

2.98

758.7 7

works on the kiCS
41s and LF*.

WINGO a



LAUNCH CONTROL FACILITY

is 16 17 18 19 20 Z1 ZZ Z3 Z4 25 iana
|N

4nn

165 1265 1265 1265 1269 123 1243 1243 1213 1 t
13b 1243 N" 128

1302 79 .1 w0.
.4 1338 z w wo

W. 040i7c 1

0 00 .30Z zn.t u 0 ix C4

z6 9 t <l xa

3. 34 .96 .64 5.07 .32 2.83 125.55 183.64 1. 31
1.61

1.79 .82 20. 03

18. 98 18. 98 . 14

5.07
20 28. 30 12. 58 64.65 .46

4.94
.64

18.48 18.48 .13

2.98 2.98 .02

758. 7 758. 76 5. 42

22
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INTRO DUC TION

The Wing III Supplement should be used with the Wing I QPRI and the Wing
II Supplement. This supplement updates the Wing I document with the Wing
II Supplement to the Wing III configuration.

The major Wing III changes resulted from hardening and extending the sur-
vival period of the Launch Facility and the Launch Control Facility. An
entirely new structure, the Launch Control Equipment Building, was con-
structed adjacent to the Capsule. It houses the equipment necessary to sus-
tain the Capsule and the EWO capability for extended periods. Also, a hy-
draulic pusher was substituted for the gearcase motor. A list of Figure A
changes with a brief explanation will be found on pages iv 3 through xv. 3.

Table i-lA. 3 (Volume I) and Table i-IB.3(Volume 1I) identify personnel by
Air Force Specialty Code (AFSC) that are affected by equipment changes.
The equipment is identified by Figure "A" number and name. The "Status"
column of Table i-lA. 3 and Table i-lB. 3 show how the Duties and Tasks
have changed, as follows: Changed means that Wing 11 Duties and Tasks
have been revised for Wing-=Added signifies that the Duties and Tasks
are an addition to those for Wing'lTT-beleted shows that the Duties and
Tasks are performed in Wing II but no'tWWn-Wing Ill.

The "Page" column in Table i-IA. 3 and Table i-lB. 3 shows the page in
the Wing I and Wing II QPRI affected by changes. The suffixes A. 3, B. 3,
C. 3 . . . Z. 3 added to the page number show Wing LII peculiarity, (. 3).
The A. B. C. . . . Z. part of the suffix shows the sequential order in
which pages should follow a particular page in the basic Wing I and II docu-
ment. These added pages amplify existing pages or irject new material
between existing pages.

Editors Note: Whenever duty/task information has been changed or
added for a given AFSC, new duty/task pages have been provided
which replace or supplement pages issued previously. These new
duty/task pages are listed in Table i-lA. 3 to the right of the AFSC
to which they apply. Whenever duty/task information has been de-
leted for a given AFSC, the work "Deleted" has been entered in
the "Status" column and the page number on which the data is to
be deleted is listed in the "Page" column of Table i, lA. 3. Because
the deleted data is, in many instances, still applicable to earlier
wings, and there may be other data on the page that is still cur-
rent. it is suggested that a handwritten note be placed opposite the
deleted data on the duty/task page to the effect that "Figure A
XXXX (or Form B XX-XXXXX) duties and tasks deleted for Wing
III and on."

The tables in the Supplement have the same basic numbering as corres-
ponding tables in the Wing I document and Wing II Supplement, but in addi-
tion. they have a . 3 suffix. For example; Table 5-Z. Z is a Manning Sum-
mary for Wing II and Table 5-2. 3 is a Manning Summary for Wing III.

20 March 1963 Volume I DZ-5859

i. 3



Tables i-lA. 2 or . 3, i-lB. 2 or . 3 and 5-ZB. 2 or . 3 are in the Wing II and
III Supplements only. Table 5-ZB. 3 shows the composition of Minuteman
Mobile Maintenance Teams for Wing III. Charts 5-1. 3 and 5-2. 3 compare
Wing I, II and III Team and Manning Summaries.

CAUTION

The QPRI and QPRI Supplements are planning documents and should
not be considered as the final source of detailed procedural informa-
tion.

The Technical Orders (T. 0. 's) or T. 0. Checklists are the official
source of detailed information on the use and maintenance of Aero-
Space Ground Equipment (AGE) and should be referred to for more
complete and authoritative procedures.

To assist the reader in locating appropriate T. 0. data, a matrix
that cross references equipment Figure A numbers to T. 0. num-
bers is provided as Appendix A-2, Volume II of Wing IlI Supple-
ment to DZ-5659

$
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a
REAL PROPERTY INSTALLED EQUIPMENT (RPIE) CHANGES

1. Figure A 1209. 3 - Water Control and Removal System, LF

a. Check valve added on the discharge line of the Bump Pump to pre-
vent reverse flow.

z. Friure A 1Zl0. 3 - Sewage Disposal System, LCC

a. Add automatic/manual valves on drain and vent lines penetrating
the capsule.

b. Add 2"1 floor drain in the LCEB.

C. Add a 3500 gallon emergency sewage overflow tank located outside
the Tunnel Junction and connected to the sewage sump.

d. Revise the sla. of the sump pump in the Tunnel Junction.

*3. Figure A 1130.3 - Fuel System, LCSB

a. This Figure A now furnishes uel for the mobile standby genera-
tor (Figure A 1437. 3) instead of the standby power source (Figure
A 1313. 3).

b. Fuel quantity is now figured for a sixty day hot water supply in-

stead of ten day for hot water and standby power.

c. Delete above-ground day tank, transfer pumps and low-level alarm.

4. Figure A 1241. 3 - Shock Attenuation System. LCC

a. Increase the number of air storage cylinders at each shock isola-
"- tor from one to two.

$5. Figure A 1241. 3 - Lift, Service, LCC

a. Increase live load capacity from 2, 000 to 6,000 pounds.

b. Decrease operating speed from 50 to 25 fpm.

c. Increase load equipment envelope from 30 x 42 x 68 to 58 wide
. 114 long x 94 ,high.

*6. Figure A 1323. 3 - Electrical System. LCC (Hard)

a. Revise electric power ground.

b. Revise telephone equipment ground.

4 Indicates Figure A's included in Wing III QPRI Supplement.

20 March 1963 Volume I DZ- 5859
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6. Figure A 13Z3. 3 - Electrical System, LCC (Hard) (Cont.)

I c. Relocate standby engine-generator. and transfer switch from
LCSB to LCEB.

d. Change engine starting control from manual to automatic.

e. Change load transfer from manual to automatic.

f. Delete engine-shutdown for high lube oil temperature.

g. Add automatic engine exerciser.

h. Interlock engine operation with 36" Blast Valve operation.

i. Add power distribution within the LCEB.

J. Decrease standby generator capacity from 150 KW to 75 KW.

k. Decrease commercial power requirements from 225 kva to 130
KW .with 85% Pr.

I. Provide power for Blast Valve Control System, Figure A 1432.3.

7. Figure A 1324. 3 - - Water Supply System, LCC

a. Add shock attenuators on the water line at point of capsule pene-
tration.

b. Add remote controlled (LCC Supervisory Panel) airoperated
shutoff valve on water line at point of capsule penetration.

c. Add 3500 gallon water storage tank (TK-112) buried outside the
LCEB for emergency usage. Add seven compressed air bottles
and solenoid valve inside the LCEB to pressurize the tank during
the survival period.

d. Add an emergency shutoff valve on the water line entering the
LCEB. Valve is closed manually or mechanically by an upward
movement of the floor.

e. The water treatment equipmient is revised to meet conditions at
the various sites.

f. Add a pipe with shutoff valve to supply raw water to the sewage
lagoon. Note: AIO will maintain this system.

8. Figure A 1325. 3 - Heating System, LCSB

a. Reduce boiler capacity to 250, 000 btu/hr.

b. Add chemical pot feeder to heating system.

• Indicates Figure A's included in Wing III QPRI Supplement.
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9. Figure A 1327. 3 - Security System, LCC

a. Delete exterior door to the Security Room in the LC5B.

b. Change sizs of exterior door to the Access Shift Vestibule in the

LCSB from 3 x 7 to 5 x 8-6.

10. Figure A 13Z8. 3 - Fire Alarm System, LCC

a. Add second system for LCEB with an interlock to shut down the
ventilating system for the LCC.

b. Add visual and aural signals for fire in LCEB in both LCEB and
LCC.

11. Figure A 1329. 3 - Electrical System, Launcher

a. Revise number of connected circuits.

b. Reduce commercial power requirement from 112.5 kva to 7S KW
with 0. 81 Pr.

C. Divide the engine-generator control panel into an engine control
panel and a generator control panel, and revise instrumentation.

d. Shock mount equipment in the LSB.

e. Remove emergency power test contactor from IWS panel and
modify power switching arrangement to delete emergency power
test sequence. (Boeing must initiate this change by FCIR. Change
description is part of ECP 358. )

f. On startup of the standby diesel generator, the load is not con-
nected until the generator output reaches given levels. These
levels have been raised from 55 cps for Wing I to 60 cps on
Wing II and from 80% of nominal voltage on Wing II to 90% on
Wing III.

12. Figure A 1330. 3 - Shock Attenuation System, LER

a. Add shock attenuation equipment for the launcher electrical dis-
tribution panel.

13. Figure A 1331. 3 - Security System, Launcher
a. Secure personnel access covers with commercial padlocks rather

than conventional hardware with keyed locksets in standard hollow

steel door.

14. Figure A 1333. 3 - Personnel Support Equipment, LCC

a. Revise the equipment list to eliminate those items of a "Stock"r nature (refrigerator).

20 March 1963 Volume I D2-5859
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b. Include items of built-in nature (bathroom fixtures) not previous-3 ly called out in any Figure A.

C. Revise quantities to accommodate new estimated personnel re-

quirements.

IS. Figure A 1389. 3 - Heating and Ventilating System, LAS

a. Relocate unit heater from ceiling of room to underside of shock
mounted floor.

b. Add 10. 000 cfm supply fan.

c. Change exhaust fan from a 3450 cfm propeller type to a 10, 000
cfm centrifugal type.

d. Delete snow melting requirement.

*16. Figure A 1390. 3 - Ventilating System, LCSB

a. Delete provision for ventilating engine-generator and brine-
chiller relocated to LCIB.

*17. Figure A 1396. 3 - Monitor System, Equipment Fault, LCC

a. Add "LCC Supervisory Panel" in LCC (Capsule) containing the
following:

(1) Pushbutton for electric door operator between rooms 101
and 102 in the LCSB. At Wing II there is a pushbutton lo-
cated separately near the inside of the blast door operating
the door between rooms 104 and 105 in the LCSB.

(2) To display light, busser and silence push-button connected
to the control panel on the engine-generator and the Equip-
ment Building Alarm Panel.

(3) An "open-close" switch that controls a solenoid valve in the
LZEB between the compressed air cylinders and the buried
water storage tank.

(4) A display light, bell and silence push-button connected to
the Fire Alarm Control Cabinet (Figure A 1328. 3) located
in the LCEB.

(5) A display light that indicates when the Tunnel Junction Blast
Door is closed and locked.

(6) A display light and three position switch connected to the
three power phases in Panel LCPA located in the LCC (Cap-
sule) to monitor incoming power.

* Indicates Figure A's included in Wing IUI OPRI Supplement.
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*17. Figure A 1396. 3 - Monitor System, Equipment Fault, LCC (Cont.)

a. (7) An "open-close" switch that controls three solenoid valves,
which in turn control air-operated valves on the cold water.
drain and vent lines where they enter the capsule.

(8) An "open" pushbutton and "closed" pushbutton to provide
manual control for the Shock Contactor located in the LCEB.

b. The Equipment Room Alarm Panel located in the Equipment
Room of the LCSB at Wing 11 in now the Equipment Building
Alarm Panel located in the LCEB at Wing III and is changed
as follows:

(1) The three display lights for the deleted second environmen-
tal control equipment have bcan removed.

(2) A display light for no (low) LCC air exhaust has been added.
The type and location of monitor are not resolved.

c. The following changes are made in the monitoring provisions of
the Generator Instrument Panel:

(1) The panel, which is attached to the engine-generator, is
now located in the LCEB rather than the LCSB.

(2) A visual display "Engine failtre to start" has been added.

(3) A visual display "air intake and/or exhaust blast valves
closed" has been added.

d. Add monitor to show closed and locked condition of Tunnel Junc-
tion Blast Door, Figure A 1440. 3. Indication appears on LCC
Supervisory Panel.

e. The LCC Monitor and Alarm Station at Wing II Is renamed the
LCSB Monitor and Alarm Station at Wing III and is changed as
follows:

(1) The display lights (Z) for the Generator Room and the Equip-
ment Room are deleted.

(2) The two-way selector switch for the flood lights is deleted.

(3) A display light for the water treatment system is added.
The monitor for this display is located on the water meter
in the Water Treatment Room, LCSB.

841. Figure A 1405. 3 Fuel System, Launcher

a. Increase the size of the bulk storage tank located by the LAB
from 1500 to 14, 300 gallons.

* Indicates Figure A's included in Wing III QPRI Supplement.
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48. Fimure A 1405. 3 - Fuel System, Launcher (Coat.)

5 b. Change the day tank located in the 1,89 from a horisontal to a
vertical configuration.

c. Add flexible connections between the bulk storage tank and the
day tink.

d. Delete the 10'" inspection outlet and manway to grade'on the bulk
storage tank and add an 16" buried manhole.

e. Relocate the bulk storage tank conoervation vent inside the LJB.

19. Figure A 14)6.3 - Ventilating Systetnt. L.CZ

a. This new requirement is Sonerated by relocating the engine-
generator and brine chiller from the LCSB.

b. These provisions were formerly included in Figure A 1390. 3,
Ventilating System, LC$B.

*30. Figure A 1437. 3 - Electrical System, LCSB

a. New Figure A providing for electrical distribution system in the
LCSB. Figure A 1323 previously provided for the LCSB, but
now provides only for the hardened structures.

b. Provide for mobile standby generator (to be furnished by SAC)
for maintaining service in the LCSB.

21. Figure A 1438. 3 - Fuel System, LXmB

a. Provide fuel storage for the standby engine-generator.

b. This requirement was previously satisfied by Figure A 1330,
Fuel System, LCSD.

*32. Figure A 1439. 3 - Shock Attenuation System, LCED

a. Provide shock floor and attenuators for the new structure, corn-
plying with Wing III shock criteria.

*43. Figure A 1440. 3 - -blast Door Installation, ICC, Tunnel Junction

a. Add blast door at the elevator shaft entrance to the Tunnel Junc-
tion. This door protects the equipment and space both withinthe Tunnel Junction and the LCEB.

*24. Figure A 1441. 3 - Shock Attenuation System, LAB

J*' This it a new requirement providing for increased shock protec-
tion of essential equipment in the IAB.

* Indicates Figure A's included in Wing III QPRI Supplement.

20 March 1963 Volume I D2- 5859
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"*25. Figure A 1450. 3 Accumulator Set, 24-Inch Blast Valve Control

f

* Indicates Figure A's included in Wing III QPRI Supplement.
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OPERATIONAL GROUND EQUIPMENT (OGE) CHANGESI
*1. Figure A 1Z11. 3 - Environmental Control System, Launcher

a. Delete the 8" blast valve on the air duct to the LER.

b. Reduce the size of the make-up air duct between the LSB and the
LER from 6" to 2" and add a buried serpentine coil to increase
the total length.

c. Mount control panels in the LER on shock mounts.

d. Replace the blast check valve@ on the brine lines entering the
LER with "safety heads. "

0. Add an absolute filter to the end of the make-up air duct located
in the LSB.

f. Redesign the shock mounting of the equipment.

g. Redesign the control panel to provide automatic starting and
stopping with 36" blast damper operation.

*Z. Figure A 121Z. 3 - Environmental Control System. LCC

a. Relocate the air conditioning equipment from the LCSB to the
LCEB.

b. Add provision for automatic shutdown of the air conditioning
equipment in the event of fire in the LCEB.

c. Add a "clean room" to enclose the air handling equipment in the
LCZEB.

d. Add a monitor to sense low exhaust air flow from the capsule.

e. In the SRCC configuration, replace the dual units used in Wing II
with a single large-capacity chiller and air handling unit.

. 3. Figure A IZ46. 3 - Cable Assembly Set, Launch Control Facility

a. ECP 403 - Delete, revise, and add cables as required to
accommodate changes made to mating facilities and RPIE in
the LCF.

4. Figure A 1248. 3 - Cable Assembly Set, Launcher

a. ECP 358 - Delete, revise, and add cables as requi-ed to
accommodate changes made to OGE by this ECP.

(..

* Indicates Figure A's included in Wing Ill QPRI Supplement.
20 March 1963 Volume I D2-5859
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5. Figure A 1373. 3 - Electrical Surge Arrestor, LCF

a. ECP 401 - Change the ESA to accommodate cable condu,:tor
pair count and the hard and soft cable plant peculiar to Wing I11.
Add surge protection for the soft lines connected to equipment
relocated to the LCEB.

6. Figure A 1374. 3 - Electrical Surge Arrestor, LF

a. ECP 401 - Revise to accommodate changes similar to those
for Figure A 1373.3.

7. Figure A 1376. 3 - Interconnecting Box, LCC

a. ECP 402 - Revise wiring to accommodate new signal conduc-
tore and routing peculiar to Wing 11.

8. Figure A 1377. 3 - Interconnecting Box, LF

a. ECP 402 - Revise to accommodate changes in plug and connec-
tor sizes resulting from an increase in number of signal conduc-
tors. Revise internal and shorting plug wiring to accommodate
new signal conductors and routing peculiar to Wing I11.

49. Figure A 1383 - Gear Rack Assembly, Launcher Closure

This item is deleted.

*10. Figure A 1417. 2 - Valves, Blast (8")

This item is deleted.

11. Figure A 1418. 3 - Valves, Blast (Z4"), LCC

a. ECP 396 - Revise to contain limit switches for indicating open
and closed positions.

*12. Figure A 1428. 3 - Valves, Blast (36"), LCEB

a. ECP 396 - Provide two new 36" valves to protect the LCEB
from blast. Design the valves for hydraulic operation and pro-
vide a means for electrical interlock control for standby gen-
erators.

*13. Figure A 14Z9. 3 - Blast Dampers, LSB

a. ECP 396 - Provide two new blast dampers in each LSB. Design
the valves to be actuated to the closed position by overpressure
alone and to reopen automatically upon return of atmospheric
pressure to near normal.

* Indicates Figure A's included in Wing Ill Supplement.
Z0 March 1963 Volurnc I DZ-5859
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*14. Figure A 1432. 3 - Control System Blast Valve

a. ECP 396 - Provide a new Blast Valve Control System to power
and control the blast valves installed in the LCEB and the LCC.

(1) The LCEB portion of the systemn, used to control the 36'
Blast Valves, consists of a hydraulic pump and motor,
reservoir, hydraulic-nitrogen accumulator and hydraulic-
electrical control panel.

(2) The LCC portion of the system, used to control the 24"
Blast Valves, consists of a hydraulic-electrical control
panel, a hydraulic reservoir and a hydraulic-nitrogen
accumulator. Also included, but packaged separately, is
a portable hand-operated hydraulic pump with reservoir.

*13. FTiure A 1443. 3 - Rail, Hydraulic Jack

a. ECP 321 - Modify and permanently attach to the LF apron a
90 pound per yard railroad track rail with notches appropriately
spaced to be compatible with Hydraulic Jack. Figure A 4640.).

ind Jicates Figure A's included in Wing HI Supplement.

20 March 1963 Volume I D2- 5859
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MAINTENANICE GROUND EQUIPMENT (MOE) CHANGES

*1. Figure A 4105 - Gearcase-Motor, La'uncher Closure

a. ECP 3ZI - This item is deleted.

*2 Figure A 4141 - Dolly, Gearcase-Motor

a. ECP 321 - This item is deleted.

"*3. Fisure A 4277 - Sling, Gearcase-Motor

a. ECP 321 - This item is deleted.

*4. Figure A 4282 - Hoist, Gearcase-Motor

a. ECP 321 - This item is deleted.

5. Figure A 4370 - Test Stand, Gearcase-Motor

a. ECP 321 - This item is deleted.

6. Figure A 4540. 3 - Cable Assembly Set

a. ECP 450 - This Figure A will require reduced quantities to
accommodate differences in hardware allocation.

*7. Figure A 4640. 3 - Jack Kit, Hydraulic

a. ECP 321 - This is a new item of MGE, replacing Figure A 4105,
Gearcase Motor. This new item was initiated through BSD/STL
direction. As an off-the-shelf procurement, this Figure A will
be controlled by a Specification Control Drawing.

*8. Figure A 4645.3 - Dolly, Hydraulic Jack

a. ECP 321 - This is a new item of MOE, replacing Figure A
4141, Dolly. Gearcase Motor. This new item will facilitate
handling of the Hydraulic Jack Kit at the Launch Facility. In
addition, this item will support the Hydraulic Jack Kit during
transportation between the SMSB and the Launch Facility. This
is to be a Boeing designed piece of equipment.

*9. Figure A 4646.3 - Sling, Hydraulic Jack

a. ECP 3Z1 - - This is a new item of Boeing designed MOE, re-
placing Figure A 4277, Sling, Gearcase Motor. This sling will
be used to facilitate the handling of the Hydraulic Jack Kit (with
Dolly) between the Launcher Apron and the transporting vehicle.

* Indicates Figure A's included in Wing III Supplement.

20 March 1963 Volume I DZ-5859
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*l0. Figure A 4648. 3 - Hoist, Hydraulic Jack

a. ECP 321 - This is a new item of MO-, replacing Figure A
4282, Hoist, Gearcase Motor. This hoist will operate both on
the Launcher-Closure and on the Launcher-Apron to facilitate
handling of the Hydraulic Jack Kit, with Dolly. This will be a
Boeing designed item.

0 Indicates Figure A's included in Wing III Supplement.
20 March 1963 Volume I D2- 5859
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SUMMARY OF EQUIPMENT CHANGES FOR WING III - Volume I

AFSC Subsystem /Operation Involved Status Page

31255G 3007 Test Set, Explosive Set Changed 4-143
Circuitry

44250Z 1211 Blast Valves and Manual Deleted 4-25
Control Components - LF

1212 Blast Valves and Manual Deleted 4-25
Control Components -LCF

1241 Shock Attentuation System Deleted 4-25
1428.3 Valves, Blabt, 36-Inch Added 4-25.3
143Z.3 Hydraulic System, Blast Added 4-25,3

Valves

54150G 1Z09.3 Water Control and Re- Changed 4-30.3
moval System, Launcher

1210.3 Sewage Disposal System, Changed 4-30.3
LCF

1211.3 Environmental Control Changed 4-30.3
System, Launcher

1212.3 Environmental Control Changed 4-30.3
System, LCF

1230.3 Fuel System, LCSB Changed 4-30.3
1241.3 Shock Attenuation System Changed 4-30.3
12423 Service Lift, LCF Changed 4-313
13Z4.3 Water Supply System,LCF Deleted 4-31.A2
1325.3 Heating System Changed 4-31.3
13303 Shock Attenuation System, Changed 4-31.3

L

1383 Gear Rack Deleted 4-31A.2
1390.3 Ventilation System, LCSB Changed 4-31.3
1417.2 Valve, Blast 8-inch Deleted 4-31A.2
1418.3 Valve Blast, 24-Inch Changed 4-31.3
1443.3 Rail, Hydraulic Pusher Added 4-31.3

54Z50G 1209.3 Water Control and Re- Changed 4-34.3
moval System

1242.3 Service Lift, LCF Changed 4-34.3
1246.3 Cable Assembly Set, LCF Changed 4-34.3
1248.3 Cable Assembly Set, LF Changed 4-34.3
1249 Hatch Installation System, Deleted 4-34

LCF
132393 Electrical System, LCC Changed 4-34.3
1329.3 Electrical System., LF Changed 4- 34.3

1389.3 Heating and Ventilating Changed 4-35.3
System

1396,3 Monitoring System, Equip Changed 4-35.3
ment Fault

4105 Gearcase Motor Deleted 4-35
4166 Cabie Assembly Set Deleted 4-35

0oMarch19 A i-IA.3 Vo e 1 " 51-s959



SUMMARY OY EQUIPMENT CHANGES FOR WING III - Volume I

AFSC Subsys~tem/ Operation Involved Status Page

54550Y 1211.3 Environmental Control Changed 4-39.3
System, LF

1.212.3 Environmental Control Changed 4-39.3
System, LCF

1390.3 Ventilation System LCSB Added 4.40.3
1436.3 Ventilation System LCEB Added 4-40.3

S20 March 1963 TABLE i-IA.3 Volume I DZ-5859
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WING III
* MINUTEMAN MOBILE MAINTENANCE TEAMS

Team Composition by AFSCs AFSC Title

Team No AFSC 3124G Missile Officer

Missile Team I 31ZX4G 31ZX4G Ballistic Missile Analyst
Z 331XUB Specialist/Technician
I 443XOG
1 541XOG 331XOB Nuclear Weapons Specialist

Transport & I 443XOG 304XZ Ground Communications
Handling 3 603XOB Equip. Repairman/Tech.

Alignment & 1 31Z4G 361X2 Telephone Installer Repair -

Targeting i 31ZX4G man
I 443XOG

443XOG Missile Mechanic/Maint-
Electro-Mech. I 31ZX4i enance Technician

No. I I 541XOG
1 XXXXX 541XOG Missile Facilities Special-

ist/ Technician
Electro-Mech. 1 31ZX4G

No. 2 1 541XOG 542XOG Electrician/Electrical Tech.
I 542XOG

543X0 Electrical Power Production
Electro-Mech I 31ZX4G Spet•idlist/ Technician

No. 3 1 541XOG
I 545XOY 545XOY Refrigeration Specialist/

Technician
Electro-Mech. I 31ZX4G

No. 4 1 541XOG 603XOB Vehicle Operator/Motor
I 361X2 Transportation Supervisor

Electro-Mech. I 31ZX4G 361XI Cable Splicer/Cable Splic-
No. 5 1 541XOG ing Technician

I 513XO

Electro-Mech. 1 31ZX4G
No. 6 1 54IXOG The Electro-Mechanical

I 443XOG Teams are numbered I
through 7. Each E-M Team has a

Electro-Mech. I 31ZX4G minimum of three (3) people and each
No. 7 1 541XOG team has a 31ZX4G and a 541XOG.

I 304X2 E-M Team No. 1 has any of the other
AFSCs available for the third person.

Hardened Cable 5 361XI E-M Teams No. 2 through 7 have a
System Team specific AFSC for the third man, de-

pending on what job is to be done,

TABLE 5-ZB. 3
" "-. March 20, 1963 Volume I D2- 5859
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WING Ill

ORGANIZATIONAL MAINTENANCE AT LAUNCH CONTROL FACILITY

total Number

OGE RPIE Team Hours / of
Month Teams

Electro -
Mechaenical

I - 31254G
I - 54150G
I - xxxxx 69.3 28.8 98.1 .7

Electro - 02
Mechanical

I - 31254G
I - 54150G
I-54250G 4.8 11.3 22.1 .2

Electro - 03
Mechanical

I - 31254G
I - 54150G
1 - 54550Y 3.5 3.5

Eectro - 04
Mechanical

I - 31254G
1 - 54150G 38.4 38.4 .3
1-36152 3.34.

Electro - #5
Mechanical

I - 31254G
1 - 54150G
I - 54350G 8.9 8.9 .1

Electra - #7
Mechanical

1 - 31254G
I - 5415D40
1 - 30452 603M6 603.6 4.3

H CS Team
5-36151 195.9 1.4

Note: Work an the Hardened Cable System (HCS) may be conducted at

the LCF, LF, or between them

Table 5-4.3
1March 20. 1963 Volume I DZ- 5859
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4 
OLDSSARY

ASSE•MBLY A number of parts or subassemblies
or any combination thereof joined to-
gether to perform a specific function.
Note: An assembly in one instance
may be a subassembly inla~nother
where it forms a portion of an assem-
bly. (Mil-Std-280)

. ASSOCIATE CONTRACTOR A prime contractor responsible for
designing, fabricating and testing a
subsystem of the weapon system, or

S...... ' . responsible for assembling and test-
ing the weapon system. These in-
clude the Assoembly and Test Con-
tractor, the Guidance and Control
Contractor. th,4 Re-entry Vehicle
Contractor, Propulsion Contractor,
etc. Current Associate Contractors
are Aerojot, Autonetics, Avco, Boe-
ing. Hercules and Thiokol.

GABLiNG SYSTEM The electrical cables, connectors,
..... .... Junction boxes and grounding scheme

for power and signal circuits within
and interconnecting all missile stages,

' • •or within and'interconnecting ground
equipments.

CHECKOUT A testing procedure to determine the
capability of a device for performing
a. required operation or function. A
checkout usually consists of the appli-
cation of a series of operational and
calibration tests in a certain sequence,
with the requirement that the response
of the device to each test be within a
pre-determined tolerance.

JCnxOUr OPZItATIONS; The periodic testing of the weapon sys-
ILAJUU SIWT) tern and its subsystems to establish a

high confidence level of successful
launch on command. Weapon System
reliability and the desired confidence
level establish -the required periodicity
of checkout operations.

P 4'
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. " . • LE OF EQUAL The design Circle of Equal Probability
•PUNABILITY (CEP), the radius of the circle within

which 50% of the reliable shots are de-
"*• ~signed to land. Preferred over terms

such as "Circular Error Probable"
"and "Circle of Error. "

COMPONENT A unit which is a self-contained ele-
* •ment of a complete operating equip-

ment and which performs a distinctive
function necessary to the operation of
that equipment (i. o., beacon, power
unit, receiver, transinitting-tuning
units, rotating antenna, modulator
unit. amplifier unit. blower unit, iaY-

-roscope).

COST EFFECTIVENESS The aggregate cost of men and mater-
ial and their required support which
are needed to inflict a specified dam-
age level on an enemy installation. A
widely-used concept in comparing the
effectiveness of weapon systems and
their influence on the military budget
requirements.

4MITICALUTY Weighting applied to subsystems or
parts, determined by effect on mission
of subsystem as a malfunction occurs.
Preferred over "Importance Factor."

^%TA ANALYSI The critical examination, evaluation,
correlation, study and interpretation
of reduced data obtained from data
processing control The purpose of
data analysis is to determine confor-
m•nce of subsystems (as measured
by the data acquisition system) to de-
sign objectives and criteria, and per-
fermance specifications (model speci-
Acations).

.....-o. G UZ A The factors which establish the limita-
tions and goals which must be met by
the design.

"AC•ITUIZ Land, buildings. nonseverable out-
fttting utilities, pads, launch tubes,
roads, and all other brick and mortar
items are included in the facility

Volume I DZ-S*59
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FACILTIES (Cont.) category. (Operational Ground Equip-
sent (OGE). and Maintenance Ground
Equipment (MGE) are not facilities.)

FUILD MAINTENANCE Field level maintenance is that main-
tenance normally performed in the
missile assembly and maintenance
shop located at the support base: how-
ever, it may be necessary to perform
field maintenance at the launch site on
certain items which are difficult or
impossible to remove because of size
and/or method of installation.

a. Field maintenance consists of:

(1) Bench check of components;
repair of unserviceable
parts, components, sub-
assemblies, and specified
modules.

(2) Performing technical order
compliances and calendar

( inspection.

(3) Performing functional accep-
tance checks on equipment
initially received from sup-
ply sources.

(4) Local manufacture of non-
available parts as'authorized.

(S) Testing, calibration, and re-
clamation as authorized.

(6) Operating and maintaining
assigned system maintenance
bench mock-ups.

b. Standard system bench mock-ups
and test equipment (scopes, sig-
Mal generators, vacuum-tube
voltmeters, spectrum analyzers,
etc.) are required to support
field maintenance. An adequate
level of bench stock must be
maintained to repair components.

{ tVolume I DZ-5859
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FIELD MAINTENANCE c. Field maintenance specialists
(Cont.) will require knowledge of theory,

system function, circuit analysis,
and a high degree of repair skill.

FUNCTION ALLOCATION Assignment for the performance of
duty or action to equipment or per-
sonnel or a combination thereof.

IKNCTIONAL ANALYSIS A detailed study directed toward a
determination of the duties of actions
which must be performed by per-
sonnel and equipment to achieve op-
erational objectives in an optimum
fashion.

FUNCTIONAL MODEL A preliminary statement listing, in
chronological 'sequence, the actions
which must occur within a system if
an idealised system is to meet its
operational requirements.

I

GOVERNMENT FURNISHED Equipment furnished by the govern-
AIRDORNE EQUIPMENT ment for installation in airborne
(OFAI) vehicles. Title remains with the

government.

GROUND ALIGNMENT SET Equipment to be used at the launch
site to align the missile relative to
the target prior to flight.

GUIDANCE AND CONTROL The synthesis' of all processes of
accepting and generating intelligence
and maneuver-command or response
necessary to determine and adjust the
course of a re-entry vehicle sufficient
to insure the vehicle reaching a speci-
fied destination, with emphasis on re-
entering the earth's atmosphere at a

S.....*. particular speed and direction.

GUIDANCZ AND CONTROL The geometrical section of the missile
SIO•G•]K) . located between the third stage engine

and the re-entry vehicle of the opera-
tional missile. The structural section
houses.the guidance and control equip-
menit except the entire power servos
(actuators, transducers, servo power
supplies, second and third stage servo
electronics, 4nd missile cabling), and

Volume I DZ-S859
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GUIDANCE AND CONTROL the angular accelerometer package
SECTION (Cont.) or packages. This section provides

support for the re-entry vehicle.
The mechanical and electrical inter-
face to Stage Ill is a part of this sec-
tion. On development flight articles
the aft end of the guidance and control
section provides an interface with the
instrumentation section.

GUIDANCE SYSTEM The guidance and control system
COUPLER coupler provides the interconrnectlon

between) the monitor and control
electronics portion, of the sequencer
and monitor equipment, the missile
auxiliary support equipment, the
miss e targeting equipment, and the
missile. The calibrate sequence and
the missile test portions of the test
sequence are performed and con-
trolled by the airborne guidance com-
puter in conjunction with the guidance
and control system coupler. The gui-
dance- and control system coupler
provides the logic functions and sig-
nal conditioning required for signal
interchange and provides the monitor
equipment with go, no-go type signals
corresponding to the status of the
missile and missile auxiliary support
equipment; i. e. , autocollimator and
associated electronics. During tar-
geting of the missile from the missile
targeting equipment, the guidance and
control system coupler provides re-
quired signal conditioning of the tar-
geting equipment and the airborne
guidance computer.

• * RZDENED AND That portion of the over-all Weapon
WPZRBED FORCE System designed for monitoring and

(W8 133A) launching MINUTEMAN missiles
from hardened underground facilities.
and Launch Tubes. Sometimes re-
ferred to as Hardened Force, Hardened
and Dispersed System, or Hardened
System. Hardened and Dispersed
Force, or Hardened Force are pre-
ferred.

Volume I DZ-5859
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HARDENED FACILITIES Weapon system facilities designed to
survive nuclear blasts.

HARDENED FORCE Same as Hardened and Dispersed
Force.

IGNITER A mechanism to ignite the propellant
in a rocket motor, usually consisting
of a small amount of pyrotechnic
material which is fired by an electric
charge.

IM-COMMISSION RATE Percentage of missiles in a given
location which are in "Operational
Readiness" condition. May be ex-
pressed for a given instant or &s an
average over a period of time.

INERTIAL GUIDANCE A dead-reckoning missile guidance
SYSTEM (IGS) system that employs sensitive ele-

ments which respond to the Earth's
gravitational field and to inertial
effects in accordance with the New-
tonian laws of motion. The system
therefore is not dependent on infor-

(. mation obtained. from transmitters
outside the missile.

INTERFACE (1) The boundary, electrical and/or
mechanical, existing between two
systens or components. Character-
istics are usually specified by In-
stallation, interface or coordination
drawings, and coordinated tooling.

(2) The boundary between two media,
or phases in a heterogeneous- system,
especially as transited by a propagated
wave.

LAUNCH COMPLEX That portion of the Operational Wea-
pon System which includes the Launch

*-. Control Center; the launch tubes con-
trolled from the LCC; the communi-
cation system connecting the launch
tubes and the LCC; and the security
network encompassing the LCC,
launch tubes, and communication
system.

"Volume I DZ-5859
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k ( LAUNCH CONTROL A hardened installation, the primary
CENTER (LCC) function of which is to control the

launching of missiles within a squad-
ron. The secondary mission of the
LCC is to monitor and checkout
nearby assigned missiles.

LAUNCH CONTROL Comprises:
FACILITY

(1) Launch Control Support Facility

(2) Launch Control Center (formerly
called hardened underground
capsule)

(3) Access means (between the
Launch Coartrol Center and the
Launch Control Support Building)

(4) Service Area (parking for trans-
porter-erector and maintenance
vehicles at designated locations)

(5) Security and perimeter fences.

( LAUNCH CONTROL The minimum number of commands
OPERATIONS and system responses required to

launch a missile from a state of
readiness, or to hold-fire. System
responses are limited to those com-
mands sent to activate or actuate
components or subsystems which are
known to fail upon shutdown or acti-
vation (i. e., lamp filaments) or
which, upon malfunction, are known
to cause hazardous conditions for
subsequent ope rations.

LAUNCH CONTROL The Launch Control System includes
BY•TEM the personnel, equipment and com-

munications required to control.
monitor and display the status of the
MINUTEMAN missile; to support
operations which involve personnel
and communications where such
communications are peculiar to
MINUTEMAN or are irmaplemented
with the equipment and/or communi-
cation links common to the foregoing
items; and to establish compatibility

"Volume I DZ-5859
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LAUNCH CONTROL of MINUTEMAN with SAC communi-
. SYSTEM (Cont.) cations and other SAC inputs. The

LWS includes: control and display
equipment (consoles), data process-
ing equipment, transmitting and re-
ceiving equipment, sequencer and
monitor equipment, communication
links, support communications
equipment, and emergency power
and power distribution equipment.

LAUNCH FACILITY Comprises:

(I) Launcher

a. Equipment Room
b. Launch Tube
c. Closure (for launch tube)
d. Hatch (covering personnel

and equipment access 'zo
equipment room)

(2) Service Area (parking for trans-
porter-erector and maintenance
facilities, tie-down and Jack

(, points)

(3) Launcher Support Building, and

(4) Security fence.

LAUNCH TUBE A hardened underground cylinder in
which the MINUTEMAN missile
(SM-80) is stored and out of which
it is launched. Formerly called
"Silo. "

LAUNCH TUBE LINER A cylindrical casing which is part of
the Launch Tube. It is located be-
tween the SM-80 and the outer wall
of the Launch Tube.

LAICHER The unmanned, hardened, and in-
strumented underground structures,
including launch tube, ready to re-
ceive and fire an operational missile.
These contain environmental control
equipment, shock isolation equip-
ment, security alarm equipment.
primary and emergency power equip-

Snment, and elements of OGE and MGE.

-t' ..... Volume I D2-5659
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MAINTENANZE GROUND That equipment required to maintain
EQUIPMENT (MAGE) the MINUTEMAN missile and the OGE

in a condition such that the weapon
system is capable of performing its
mission, The term maintain includes
such functions as test, repair, and
transport.

MEAN TIME BETWEEN The total measured operating time of
FAILURES (MTBF) a population of equipments divided by

the total number of failures within the
population during the measured period
of time. The measured operating
time of the equipments of the popula-
tion which did not fail must be included.
This measurement in normally made
during that period of time between the
early life and wear-out failures.

MUIESTONE A significant and frequently critical
event (DEI. flight test, etc.) which
represents important progress in
achieving program objectives. These
events must have a clear and objec-
tively defined terminal point so that
progress may be evaluated in terms
of the program schedule.

MINUTEMAN This is the nalpe given to the three-
stage, solid-propellant, rocket-
powered intercontinental ballistic
missile (SM-80) used with WS 133A.

MUSILE In the MINUTEMAN Program, the
term missile designates the fully
assembled Stage I, Stage I1, Stage III,
Interstages, Re-entry Vehicle, and
aiU other elements which normally
leave the ground at launch. The Air

... .. Force MINUTEMAN designation is
SM-80. The experimental version of
MINUTEMAN is designated XSM-80.

OQPATIONAL GROUND That equipment required to support
5UWMET (OGE) the MINUTEMAN missile in the direct

performance of its mission. This in-
cludes the equipment required to
ready the missile during the launch
sequence and to initiate launch.

. .Volume I DZ-5859
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ORGANIZATIONAL Organizational Maintenance is that
MAINTENANCE level of maintenance which is nor-

mally performed on the missile and
applicable to OGE/MGE at the launch
site.

a. Organizational maintenance con-
sists of performing:

(I) Trouble shooting functions,
isolating malfunctions to
the smallest removable unit,
and replacing major compo-
nents, subassemblies and/or
modules.

(2) Necessary alignment, cali-
bration, checkout, and per-
formance tests.

(3) Pre-launch, daily storage
inspections, and preventive
maintenance.

(4) Periodic inspection which
( consists of performing com-

plete inspection, repair.
replacement, cleaning, lub-
rication, and preservation
as necessary, thoTough per-
formance check, and align-
ment at predetermined time
intervals.

b. Organizational maintenance will
require special test and checkout
equipment to permit specialists
to checkout missile systems and
make immediate defective com-
ponent replacement without hav-
ing to repair the component.
Test equipment must be simple
to operate, rugged, and reliable.
It must present data necessary
to determine proper operation
or malfunction, and it will nor-
mally be of the go-no-go type.

c. An adequate supply of missile
OGE/MGE, and test equipment

K? .Volume DZ-5859
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ORGANIZATIONAL componesnt3 (pre-issue items) is
MAINTENANCE (Cont.) requiih,6 tc, suppoit o'rganizational

maintenanrce.

d. Systern analysts require detailed
knowledge of data flow of a par-
ticular system with lesser know-
ledge of operation characteristics
of individual components or
stages. Analysts must know how
to use test equipment, diagnose
malfunctioning systems, localize
malfunctions to one or more com-
ponents, replace components,
and adjust and align as necessary.

OPERATIONAL. The extent to which a system or wea-
CAPABILITY pon can fulfill its assigned operational I

mission.

OPERATIONAL That condition of thb wcepon system
READIN.SS from which the command "Prepare

to Fire" could bc nrnmediately acted
upon.

OPERATIONAL SUPPORT A function to be performed in the op-
FUNCTION erstional area by in-service personnel.

OPERATIONAL USE Ultimate u•e fcr "-hi•h tVe product
was designed, constructed, and
activated,

PART One pieee, or two or two or more
pieces Joined togcther which are not
normally sub•f•ct tc, dinassembly
without destru(tior of e.•igned use.
(Mil-Std- ZRO)

POSITION DEFINITION A brief description of the duties of
operator, support, or maintenance
personniv and the general conditions
under which these duties will have to
be performed.

POSITION STRUCTURE The basis for methodical assignment
of all tasks within an organizational
unit.

POSTINSTALLATION Performed after the mlssile, COE,
CHECK )AGE. or modules have been replaced

Volume I DZ-5859
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t POST-INSTALLATION to verify satisfactory performance of
CHECK (Cont.) the replaced item and the system of

which it is a part.

PROTOTYPE A model (of a guided missile or other
equipment) that is suitable for com-
plot* evaluation of form, design, and
performance. A prototype model utili-
zse approved parts and is representa-
tive of the final equipment. It follows
an experimental model and precede@
the production model.

QUALITATIVE PERSONNEL Essential information about opera-
REOUIREMENTS&INFORMA- tional and position requirements
TION (OPRI) from which Qualitative Personnel

Requirements (QPR) can be formula-
ted. QPR consists of the specifica-
tions for human capabilities in a sys-
tem, and the characteristics whereby
such capabilities can be obtained by
means of position, structure, selec-
tion, training, training devices, pro-
ficiency tests, operating procedures,
handbooks of instraIctions and other
printed material.

REACTION TIME The time required by the -weapon sys-
tem to launch a missile following
receipt of an execution order, with-
out benefit of prior alert.

REAL PROPERTY Equipments which are budgeted and
INSTALLED EQUIPMENT procured under P-300 series funds
(RPIE) and for which the facilities contractor

has installation responsibility. These
include such items as water outlets,
power junction boxes, ladders, air-
conditioning equipment, doors, etc.

RIECENTRY VEHICLE That portion of the missile designed
to re-enter the earth's atmosphere
at a particular speed and direction
and deliver a payload (instruments
or warhead) to the target. Some-
times-termed nose cone.

UZUIAIUTY Reliability is the probability of per-
forming without failure a epecified
function under given conditions for a

( specified period of time.
t

, .•Volume I DZ-5859
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SEQUENCER AND The sequencer and monitor equipment

MONITOR EQUIPMENT is part of the Launch Control System.

On command from the Launch Control
Center. the sequencer and monitor
equipment initiates a programmed se-
quence of automatic power-on, cali-
bration, control, test, launch, and
monitoring operations. The guidance
and control system coupler provides
the interconnection between the moni-
tor and control electronics portions
of the sequencer and monitor equip-
ment, the missile auxiliary support,
equipment, the missile targeting
equipment, and the missile. The cali-
brate sequence, and the missile test
portions of the test sequence are per-
formed and controlled by the airborne
guidance computer in conjunction with
the guidance and control system coup-
I,.:. The guidance and control system
coupler provides the logic functions
and signal conditioning required for
signal interchange and provides the
monitor equipment with go, no-go
type signals corresponding to the
status of the missile and missile
auxiliary support equipment; i. e.,
autocollimator and asociated elec-
tronics. During targeting of the
missile from the missile targeting
equipment, the guidance and control
coupler provides required signal
conditioning of the targeting-control
and information signals transmitted
between the missile targeting equip-
ment and the airborne guidance com-
puter.

SILO Colloquial for Launch Tube. This
term is not to be used in official
correspondence.

aM-so This is the Air Force designation for
the MINUTEMAN missile. See also
"Missile. "

SQUADRON As applied to WS 133A, Air Force
organization comprising a specified
number of Launch Control Centers,

( and "loaded" Launch Tubes.

" ) -Volume I DZ-5859
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STRATEGIC ALERT A 30-second readiness condition,
"i. e., the missile is capable of being
launched within 30 seconds.

STRATEGIC MISSILE A group of facilities on or adjacent to
SUPPORT AREA (SMSA) an active military installation cen-.

trally located within each broad de-
ployment area. The SMSA will en-
compass SAC organizations that will
be responsible for organizational
and field level maintenance. This is
to include transportation, erection,
and checkout of all missiles in the
launch tubes with the exception of the
initial installations and checkout. The
AMC's assembly and repair functions
may be conducted within the SMSA, if
so. they will be responsible for com-
mand and support of their functions.

SUSASSEMBLY Two or more parts which form a por-
tion of an assembly or a unit as a
whole, but having a part or parts
which are individually replaceable.

SUBSYSTEM The necessary assemblies, subassem-
blies and parts connected or associated
together to perform a specified func-
tion, usually as a major subdivision
of a complete operational system.

SUPPORT FUNCTIONAL A continuing analysis in chronological
ANALYSIS sequence of all functions necessary to

be performed on any equipment from
initial Air Force acceptance at the
factory through the complete life cycle
of the equipment.

SUPPORT FACILITIES See definitions for "Facilities !,
"*."Launch Facility", and "Launch Con-
trol Facility."

,UTEM A combination of two or more sets of
subsystems, connected or associated
together when in operation, and such
other assemblies, subassemblies and
parts necessary to perform an opera-
tional function or functions. (Modified
Mil-Std-280)

(
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TECHNICAL DIRECTION The coordinated guidance by the Sys-
Sterns Engineering and Technical

Direction (SE and TD) Contractor
(STL) of the efforts of independent
WS 133A contractors toward an inte-
grated weapon system capable of
efficiently achieving program objec-
tives. The SE and TD contractor
provides technical direction based on
his continuing broad systems ansly.,is
and on his solutions to more detail
technical problems as required. Thus,
technical direction is an organizational
method for coordinating the efforts of
Associate Contractors in bringing com-
plex systems into being. The issuance
of technical directives, as defined be-
low, is the formal procedure lay which
technical direction is implemented.

THEODOLITE An optical instrument for measuring
horizontal and vertical angles with
precision.

UMBILICAL A cable fitted with a quick disconnect
plug at the missile end, through which
missile equipment is controlled and
tested while missile is still attached
to launching equipment.

WEAPON SYSTEM A weapon system is composed of
equipment, skills and techniques, the
composite of which forms an instru-
ment of combat, usually but not
necessarily having an air vehicle as
its major operational element. The
complete weapon system includes all
related equipment, materials, ser-
vices, and personnel required solely
for the operation of the air vehicle,
or other major element of the system,
so that the instrument of combat be-
comes a self-sufficient unit of strik-
ing power in its intended operational
environment.
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SUMMARY OF EQUIPMENT CHANGES FOR WING II - Volume I

AFSC Subsystem/Operation Involved Status Page

30452 1293 Antenna Deleted 4-8
1295 Transducer Deleted 4-8
1296 Alarm, Anti-intrusion Deleted 4-8
1411 Arrestor, Electrical Surge Deleted 4-8
2900 Alarm Monitor, OZSS Added 4-:8A. 2
2901 Pedestal, Antenna, RF Added 4-8A. 2

Transmitter
2902 Antenna, Long Range RF Added 4-8A. 2

Receiver
2903 Transmitter, RF Added 4-9A.2
2904 Antenna, Short Range RF Added 4-9A. 2

Receiver
2905 Receiver, RF Added 4-9A. 2
2906 Arrestor, ESA Added 4-9A. 2
2907 Pedestal, Antenna RF Rec. Added 4-9A. 2
2908 Ring, Pedestal Mounting Added 4-9A. 2
2909 Antenna, RF Transmitter Added 4-9A. 2

OzSS
2910 Alarm Monitor Added 4-9A. 2
2911 Transducer, Motional Added 4-9A.2

Pickup
2950 Fault Locator, Portable Added 4-9A. 2

OZSS/IZPS
2952 Test Set, OZSS/IZPS Added 4-9A. 2
2958 Simulator, Intrusion OZSS Added 4-9A. 2
3109 Test Set, Security System Deleted 4-9

312540 602.2 Collimator Changed 4-i1A. 2
604.2 Coupler, Control Guidance Charged 1-1A. 2
717.2 Test Set, Photo-Electronic Changed 4-11A. 2

-Collimator

31255G 717. 2 Test Set, Photo-Electronic Changed 4-14A. 2
Collimator

3007. 2 Test Set, Explosive Set Changed 4-14A. 2
Circuitry

31256G 603.2 Missile Targeting Set Changed 4-16A. 2
4491. 2 Start-Up Unit Changed 4-16. 2 R

44250Z 1211 Blast Valve and Manual Delete 4-Z5 R
Control Components, LF

1212 Blast Valve and Manual Delete 4-25 - R
Control Components, LCF

1417. 2 Blast Valve, 8-Inch (LF) Add 4-25.2 R
1418. 2 Blast Valve, 24-Inch (LCF) Add 4-25.2 R

54150G 1417. 2 Valve Blast, 8-Inch Added 4-31A. 2
1418. 2 Valve Blast, 24-Inch Added 4-31A. 2
1420. 2 Sway Damper Assembly Added 4-31A. 2
1421. 2 Shocý Isolator Added 4-31A. 2

SM c Volume I DZ-5859
TABLE 1 - 1.2A 1-1.2
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SUMMARY OF EQUIPMENT CHANGES FOR WING II - Volume I

AFSC Subsystem/Operation Involved Status Page

541500 (Continued)
13Z4. 2 Water Supply System Changed 4-31A. 2
1390. 2 Vhiallation System Changed 4-31A. Z

54550Y 603. Z Missile Targeting Set Changed 4-39A. Z

Z0 March 196Z Volume I D2-5859
TABLE 1-I.2A 1 .1.2
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MAODEL WS-133A DOCUMENT NO DZ-5859 Volume I
TITLE Qualitative Personnel Requirements Information for WS-133A

Minuteman Hardened and Dispersed
It6V I SION S ADDITIONS

P4 DAPA AI A4 OAS~t PA06 SAYS

complete I 1 2/20/62S~Revision
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pages 22 Marct through
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